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Colville River Unit (CRU), North Slope, Alaska

Dear Mr. Kowalski:

ConocoPhillips Alaska, Inc. (CPAIl) hereby submits a Class | well permit renewal
application for an existing disposal well in the Colville River Unit. The permit renewal is
for well WD-02 located at the Colville Delta No. 1 (CD1) pad on Alaska North Slope. The
well is currently permitted by the U.S. Environmental Protection Agency (EPA) as a
dedicated Class | disposal well.

The existing permit AK-11003-B and the authorization to inject expires on February 2,
2019.

CPAI requests that the EPA renew and extend services under permit AK-11003-B for the
Class | disposal well WD-02. CPAI also requests that the existing WD-02 monitoring and
operating practices currently in use be incorporated in the renewed Class | permit.

Please find the enclosed permit renewal application for your reference. If you have any
questions or need additional information, please contact me at (907) 265-6213.

Sincerely,

Jessika L. Gonzalez
Permitting Coordinator

Enclosures

Cc: Ryan Gross, EPA (2 hard copies)
Evan Osborne, EPA (Electronic)
Tim Mayers, EPA (Electronic)
Chris Wallace, AOGCC (Electronic)
Marc Bentley, ADEC (Electronic)
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Class | UIC Renewal Application

Document Declaration

This Underground Injection Control (UIC) Renewal Application for a Class | Industrial well
permit is submitted to the U.S. Environmental Protection Agency - Region 10 by
ConocoPhillips Alaska Inc. The disposal site is located on the North Slope of Alaska in the
Colville River Unit, Alpine Field, Colville Delta No. 1 Pad (CD1).

The renewal Application has been prepared per the U.S. Code of Federal Regulations, Title
40 - Protection of the Environment; Part 124 Subpart A, which outlines procedures; Part 144,
which lists general program requirements; and Part 146, which provides specific program
criteria and standards. The Application is formatted per instructions and guidance provided
by the EPA on prior Class | applications.

Official communication regarding the Application should be directed to:

Misty Alexa, WNS Operations Manager
ConocoPhillips Alaska Inc.,

P.O. Box 100360

Anchorage, AK 99510

(907) 670-4024

Comments regarding clarification of facts and other inquiries may be directed to:

Jessika L. Gonzalez, Permitting Coordinator
ConocoPhillips Alaska Inc.,

PO Box 100360, ATO-19-1960

Anchorage, Alaska 99510

(907) 265-6213
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OMB No. 2040-0042

Approval Expires 12/31/2018

EPA

o
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United States Environmental Protection Agency

Underground Injection Control

Permit Application

(Collected under the authority of the Safe Drinking
Water Act. Sections 1421, 1422, 40 CFR 144)

I. EPA ID Number AK11003-B

TIA

c

Read Attached Instructions Before Starting

ConocoPhillips Alaska, Inc.

ConocoPhillips Alaska, Inc.

For Official Use Only
Application approved Date received
Permit Number Well ID FINDS Number
mo day year mo day year
Il. Owner Name and Address Ill. Operator Name and Address
Owner Name flOwner Name

Street Address
P.O. Box 100360; 700 G. Street

Phone Number

(907) 265-6213

Street Address

P.O. Box 100360; 700 G. Street

Phone Number

(907) 265-6213

City State ZIP CODE City State ZIP CODE
Anchorage AK 99503 'Anchorage AK 99503
IV. Commercial Facility V. Ownership VI. Legal Contact VII. SIC Codes
ﬁ Yes jx'| Private | Owner 1300; 2900
E No || Federal [x | Operator
|| Other
VIIl. Well Status (Mark "x")
A Date Started D B. Modification/Conversion D C. Proposed
mo day year
Operating | 107/26/1999

IX. Type of Permit Requested

(Mark "x" and specify if required)

A. Individual B. Area

1

Number of Existing Wells

Number of Proposed Wells

1

Colville River Unit

Name(s) of field(s) or project(s)

Colville Delta No. 1 (CD-1) Pad

X. Class and Type

of Well

(see reverse)

B. Type(s)
(enter code(s))

A. Class(es)

(enter code(s))

C. If class is "other" or type is code 'x,' explain

D. Number of wells per type (if area permit)

One well (WD-02), Class 1, Type I

I 1
Xl. Location of Well{s) or Approximate Center of Field or Project XIl. Indian Lands (Mark 'x')
Latitude Longitude Township and Range 70.3505249 -150.9’279078 Yes
Deg Min Sec Deg Min Sec Sec Twp Range | 1/4 Sec | Feet From | Line | Feet From| Line .
70 20 39.8 /[ 150 |55 233 1|32 12N [ |!5E ISE {444FSL ¢ 2052FE |

Xlll. Attachments

(Complete the following questions on a separate sheet(s) and number accordingly; see instructions)

For Classes |, Il, lll, (and other classes) complete and submit on a separate sheet(s) Attachments A--U (pp 2-6) as appropriate.
required. List attachments by letter which are applicable and are included with your application.

Attach maps where

XIV. C

ertification

imprisonment. (Ref. 40 CFR 144.32)

| certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all attachments
and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the information is true,
accurate, and complete. | am aware that there are significant penalties for submitting false information, including the possibliity of fine and

A. Name and Title (Type or Print)
Misty Alexa, WNS Operations Manager

(907) 670-4024

B. Phone No. (Area Code and No.)

C. Signature 7 g N /
4 / / "
//// 9t 45 "’,l.(/l/é,f;_/

D. Date Signed

o o - - 2
IO Aneyw HE/H

EPA Form 7520-6 (Rev¢'12-11)
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EXECUTIVE SUMMARY

In this Underground Injection Control (UIC) application, ConocoPhillips Alaska, Inc. (CPAI)
requests that the Environmental Protection Agency (EPA) renew and extend the existing
permit AK-11003-B for the existing Class | disposal well WD-02. The existing permit expires
on February 2, 2019. CPAI also request that the existing WD-02 monitoring and operating
practices currently in use be incorporated into the renewed Class | permit.

WD-02 permit, AK-11003-A, was originally issued by EPA on February 3, 1999 and expired
on February 3, 2009. CPAI submitted to renew and extend services under Permit AK-11003-
A on December 12, 2008 and EPA re-issued the UIC permit, AK-11003-B, on January 30,
2009 with an effective date of February 3, 2009.

The WD-02 well is located on the Colville Delta No. 1 Pad (CD1) pad in the Colville River Unit
(CRU), which is part of the Alpine Field on Alaska's North Slope. The Alpine Field is located
approximately seventeen miles west of the North Slope road system, and currently consists
of six drilling pads, connecting roads, and two airstrips. In addition to the six drilling pads,
there is also the proposed Greater Mooses Tooth 2 (GMT2) development project located
approximately 8.5 miles southwest of GMT1. These surface facilities along with the GMT2
proposed development project are shown in Exhibit 1-3. Class | injection is critical to the
Alpine Field because it is remote and isolated from other North Slope infrastructure with no
year-round connecting road to disposal facilities in other locations, and very limited space for
waste storage.

There are currently two Class | disposal wells located on the CD1 pad; WD-02 and CD1-01A
(see EPA Permit Number AK-11010-B), both injecting into the Ivishak geological formation at
9200 feet. The system was designed in 1997 to provide an integrated approach to managing
wastes generated from oil production, maintenance operations, the camp sewage system,
and some lesser volumes generated by drilling operations.

Alpine operations use the grind-inject method to handle muds and cuttings from drilling
operations, as well as oily production solids coming from wellwork operations and vessel and
pipeline cleanouts. The facility-wide waste disposal system consists of a solids processing
plant that normally discharges exempt drilling wastes to individual production well annuli or
to the dedicated Class | disposal well CD1-01A. A separate pipeline network collects domestic
wastewater/graywater from the camp sewage system for injection into the dedicated Class |
disposal well WD-02. Other hookups for intermittent disposal of batch loads consists of
tankage, pumps, piping, and controls that feed the Class | wells. This system is shown
schematically in Exhibit 1-6. With a project remaining life of about 20 years (2018 through
2038), the total disposal volume is projected to consist of 7.0 million barrels (MMB) of
domestic wastewater/graywater with very minor volumes of produced water.

The WD-02 well is in the Alpine Field, and the EPA has previously determined that no
underground sources of drinking water (USDW) exist in the Alpine Field. The EPA’s
documentation of this finding is in Exhibits 3-5 and 3-6. The injection zone is extensive, and
while it is cut by minor natural faults, extensive and competent confining zones are present;
the upper confining zone is approximately 1500’ thick. Similar fluids have been successfully
injected into similar storage reservoirs for many years at other North Slope locations.
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Renewal of three waivers of UIC Program requirements is requested for WD-02. The waivers
are consistent with 40 CFR 144.16, which allow the Director to waive program requirements
when there are no USDWs to protect.

1. In order to inject drilling slurry, dirty fluids, camp wastewaters, and other smaller
amounts of suspended solids, CPAI requests the EPA waive the prohibition against
fracturing the injection interval as required by 40 CFR 146.13(a)(1). Proper well
monitoring to define the waste storage domain and to ensure fracturing of the confining
zone does not occur will continue.

2. Large volumes of rock and fluid data already exist and WD-02 has successfully
operated for nineteen years. A waiver is therefore requested from the 40 CFR
146.12(e)(4)-(5) and 40 CFR 146.14(a)(8) requirements to sample and characterize
formation fluids and the injection matrix.

3. North Slope well performance and the waste confinement analysis included in Section
6.0, and Appendix B, has demonstrated based on eighteen years of disposal history
in the Ivishak formation at Alpine Field, that there is limited chance of breaching the
arresting and confining zones. Accordingly, a waiver is requested from the stipulations
of 40 CFR 146.13(b)(1) and (4) and 40 CFR 146.13 (d) for ambient monitoring in the
interval lying above the injection zone.

CPAIl is committed to proper well operation. Systems are in place for proper monitoring and
control of all surface equipment and to guarantee mechanical well integrity. Implementation
of the Alpine Waste Analysis Plan (WAP) (see Appendix A), third-party waste analysis plans
and use of the waste manifesting system will insure proper waste handling. Additionally, a
comprehensive Spill Prevention, Control and Countermeasures Plan (SPCC), operator
training program, and spill contingency plans have been implemented. With these systems in
place, contamination of surface waters will not occur from deep well injection.

Disposal operations at Alpine involving two Class I injection wells is the most environmentally
sound and cost effective method for permanent disposal of industrial non-hazardous and
camp wastes, and one that meets the goal of minimal surface discharge and storage. In
addition, CPAI has demonstrated the corporate commitment and financial resources
necessary to implement a successful Class | injection program at the Alpine Field, including
annual financial assurance to guarantee proper well abandonment.

CPAI requests that the EPA renew and extend services under the existing permit AK-11003-
B for the Class | disposal well WD-02. CPAI also requests that the existing WD-02 monitoring
and operating practices currently in use be incorporated into the renewed Class | permit.
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Acronyms and Definitions

ACF Alpine Central Processing Facility

ADEC Alaska Department of Environmental Conservation
AOGCC Alaska Oil and Gas Conservation Commission

AOR Area of Review

APDES Alaska Pollution Discharge Elimination System

Aquifer Subsurface water (Fresh or Saline)

ASRC Arctic Slope Regional Corporation

BLM Bureau of land Management

BOP Blow Out Preventer

Borehole The hole drilled by the bit in the rock

BPD Barrels Per Day

BPM Barrels per Minute

Brine Saline waters

CBL Cement Bond Log

CD1 Colville Delta No. 1 pad

CFR Code of Federal Regulations

cmt Cement

cp Centipoise. A measure of fluid viscosity

CPAI ConocoPhillips Alaska, Inc.

CPF2 Central Processing Facility 2

CRU Colville River Unit

csg Casing

CTU Coil Tubing Unit

cuft Cubic feet

Density Log — Measures the density of the bulk formation, rock and fluids
DIL Log - Dual Induction. Measures electrical conductivity of formation
DV Special casing collar used to pump fluid/cement through
EOR Enhanced Oil Recovery

EPA Environmental Protection Agency

Fish A piece of equipment lost downhole.

FM (Fm) Formation

frac Fracture

Gl Grind and Inject (Disposal technology)

GMT1 Greater Mooses Tooth Unit 1

GMT2 Greater Mooses Tooth Unit 2

GR Log - Gamma Ray. Measures natural radiation of the formation
GR Gauge Ring. A tool run downhole
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KOP Kick Off Paint

kppm Thousand parts per million

KRU Kuparuk River Unit

Liner A casing string that does not reach the surface
LNG Liguefied Natural Gas

M Thousand

MB Thousand Barrels

MD Measured Depth

md Millidarcy - rock permeability

md ft Millidarcy feet (product of permeability and sand thickness)
mg/I Milligrams per liter

MIT Mechanical Integrity Test

MITIA Mechancial Integrity Test on the Inner Annulus
MM Million

MMB Million Barrels

MMSCFD Million Cubic Feet per Day

NGL Natural Gas Liquids

NPDES National Pollutant Discharge Elimination System
0&G Oil and Gas

PBTD Plug Backed Total Depth

perfs Perforations (wellbore holes)

PF (P/F) Permafrost

PFO Pressure Fall Off

pH Measure of acidity

pkr Packer (Wellbore sealing/isolating devise)

POH Pull out hole. (Referrs to drill string, pipe)

ppg Pounds per Gallon

ppm Parts per million

pressure Usually a smaller volume used to repair an undesirable situation.
psi Pounds per square inch (pressure)

psig Pounds per square inch gauge

PWI Produced Water Injection

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation Recovery Act

Rig Drilling rig and associated equipment

RIH Run In Hole (Refers to drill string, pipe)

SDWA Safe Drinking Water Act

SG Specific Gravity (water = 1.0)

Shoe The end of a casing string
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SP Log - Spontaneous Potential
SPCC Spill Prevention, Control and Countermeasure Plan
Squeeze A term used to indicate fluid/cement injected under resistive
SRT Step Rate Test
SS/ss Subsea (depth)
SSSV Subsurface Safety Valve
Sx (sX) Sacks
Thg Tubing
TD Total Depth
TDS Total Dissolved Solids
TOC Top of Cement
TVD True Vertical Depth
uIC Underground Injection Control
USDW Underground Source of Drinking Water
WAP Waste Analysis Plan
WMT Waste Management Team
ZEI| Zone of Endangering Influence
Symbols
# Pounds or Number
Ib/gal (#/gal) Pounds/gallon
% Percent
F Fahrenheit
C Centigrade
‘ Foot or Feet
“ Inches
ft3 Cubic feet
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1.0PROJECT DESCRIPTION
1.1 Project Overview

The Alpine Field is a roadless development located on the North Slope of Alaska in the
Colville River Unit (CRU). It is approximately 17 miles west of the Kuparuk River Unit (KRU)
and is approximately 8 miles north of the Village of Nuigsut. See Exhibits 1-1 through 1-4.

The Alpine Field is currently composed of six drill pads, connecting roads, and two airstrips.
The Alpine Central Processing Facility (ACF) is located on the Colville Delta No. 1 (CD1) pad.
See Exhibit 1-4 for additional detail. The facility currently handles approximately 66,000
barrels per day (BPD) of oil, 180 million cubic feet per day (MMSCFD) of gas, and 60,000
BPD of produced water. Exhibit 1-5 provides a production system overview.

The ACF oil handling system consists of two stages of gas and water separation and a single
stage of dehydration. Two production heaters are used to aid oil/gas separation. Once crude
oil is processed, it is cooled and transported to the Trans-Alaska Pipeline System (TAPS) via
Alpine Pipeline to the KRU and the Kuparuk Pipeline to Pump Station 1 of TAPS.

The ACF gas handling system consists of compression, fractionation and dehydration. Gas
is scrubbed and routed through a series of compressors. Liquid hydrocarbons generated by
fractionation, expansion and/or compression are captured and blended with the crude oil
stream, or blended with dry gas to form miscible injection (M) fluids. Ml and dry gas is re-
injected into the producing formation(s) to maintain production rates and improve crude
recovery.

The ACF produced water handling system consists of injection pumps and piping. Produced
water is mainly routed to the injection pumps where it is re-injected into the producing
formations to maintain production rates and increase crude oil recovery. Produced water may
also be sent via hard line to WD-02.

1.2 Waste Disposal System

The Alpine Field practices aggressive waste minimization. Wherever possible, material use
is reduced, excess material is reused on another project or material is recycled. Any
hazardous/universal waste generated onsite is collected, temporarily accumulated, and
shipped offsite to permitted treatment, storage and disposal facilities as per the Resource
Conservation and Recovery Act (RCRA) requirements. Non-hazardous, non-liquid waste,
that cannot be reused or recycled, is sent to local landfills or to an on-site incinerator. Non-
hazardous, liquid waste is managed via Alaska Pollutant Discharge Elimination System
(APDES) surface discharge (where appropriate) or via underground injection wells (where
appropriate). All personnel involved in waste management are trained to ensure that local,
state and federal rules and regulations, applicable waste analysis plan requirements, and
company procedures are complied with.

There are currently two Class | disposal wells for the Alpine Field, both located on the CD1
Pad: CD1-01A and the subject of this application WD-02. A generalized waste stream
diagram is shown in Exhibit 1-6. Some routine waste streams (domestic
wastewater/graywater) are hard piped to WD-02; other waste streams can be sent to the WD-

Permit No. AK-11003-B 1-1 Renewal Application, August 1, 2018



02 and CD1-01A underground injection wells via tanker truck or other transport methods in
batches. Batched fluid transfers are tracked and managed using the North Slope Manifest
form.

Wastes for WD-02 are currently received via hard piping from the Wastewater Treatment
Plant and produced water from the produced water pump injection manifold, but trucks can
also offload to the WD-02 well. An equipment description and procedure for WD-02 operation
is included in Exhibit 1-8.

Flow rate and pressure gauge transmitters are installed with an alarm system to detect excess
injection pressures and rates. The well is monitored 24 hours a day during injection. The well
operates at a maximum 3200 pounds per square inch gauge (psig) wellhead pressure and
an annulus pressure up to 1500 psig. Continuous, recorded monitoring of volumes of hard
piped waste streams are captured through the Alpine automation system.

1.3 Support Functions

The Alpine Field is continuously manned by operational personnel. Additionally, the Alpine
Field has security detail and support personnel. All Alpine personnel are housed in a camp
located on the CD1 pad. Camp and facility power is provided by onsite generation. The
primary power generation device is a 25.8 mega-watt turbine supplemented by smaller units
as power needs dictate. Power generation, production, permanent support facilities
(warehouses) and camp facilities are equipped with fire alarm and suppression systems,
manual systems, and other systems required for the protection of people, property and the
environment. Personnel and supplies are transported via the seasonal ice road or by aircraft.
The Alpine Field is equipped with a 3000-foot gravel airstrip adjacent to the CD3 pad and a
5000-foot gravel airstrip adjacent to the CD1 pad. The airstrips accommodate small prop
driven aircraft such as Twin Otters and is suitable for larger re-supply aircraft such as DC-6s.
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GAS RECYCLE

Exhibit 1-5 General Production Process

1st STAGE RECYCLE FUEL GAS r——=— GAS RECYCLE
COOLER SEPARATOR FUEL GAS |
TEG GAS pist |
P <~ DEHYDRATOR ————— 39 STAGE
< CONTACTOR P KNOCKOUT
\ 4 <
A S
STG 1 ngfEiS 1 STG 3 I I
A COOLERS COOLERS | - HP FLARE HDR I
" ” | - NUIQSUT GAS SKID |
1> STAGE 2™ STAGE - DS LIFT GAS
KNOCKOUT STt i KNOCKOUT ST62 i SICE > | - DSINJECTION GAs |
- DS FUEL GAS |
R | . BLACKSTARTGAS |
TEG | STABILIZER | I
CONTACTOR | SYSTEM -
KNOCKOUT AN /Y ‘
Y DRUM | T 3
T O I e T :
i |
: ; GAS COND
| | INJ PUMPS (2)
P DRY GAS BACK A | |
< NGL'S 3 : y |
L 2 GCFV TRANSFER | 1 P-33034 VIR
PUMPS 2) | | »| MIMIXER |—> e |
GCFV H20 . ! ! L — |
A NGL'S £ }*—r} :
TRANSFER PUMPS (2) CONDENSATE i 3 '_|—(':9—|_
‘ ‘
4‘@4—’ FLASH VESSEL pasmaIAB | J P-33101
o 1 A | ~—m—m—--F-F PO
<<
° Pras0asAl LP VAPOR LP DISCHARGE
COOLERS
LP COMP COOLER  — o — — 1
GAS N KO DRUM | GAS |
[ d X 3——)| CONDENSATE
INLET / oo | FLASH veSSeL |
SEPARATOR vV, [ LOWPRESSURE PUMPS (2)
',s SEPARATOR
P-32010A/B
w & M A PW BSTR
[a) = PUMPS (2) PWIP (2)
= Pl
o > ®) > @) CDIA/CD2 | SEAWATER INJECTION SYSTEM
A ) O, ©) | INJ WELLS |
Y < e T e T
P-42003A/B P-42001A/B
Y PWIP |—S_EAVVATrEE Q SWIP (2) ————
DUAL SERVICE ESP (2 SW INJ
DEHYDRATOR VL ¢ ) @ | TREATMENT WELLS
PRODUCTION FEED PUMPS (2 P ) PLANT | |
HEATERS (2) | LPSEP ! —> | e
""" P-43001C | P-43073A/B P-430014/8
/_\ P-31005A/B PW BSTR
PUMPS (3
PRODUCED )
CRUDE L A WATER FLASH
[\
COOLERS i OFF-SPEC DRUM P-42018A/B/C
TANK 84_ _______ .
WEATHERED
CRUDETANKH  } TP -
CRUDE \ 4
METERS / (T
| ] « PWFDor |
18 [< DEHYDRATOR (PsEr |
CRUDE OIL DIVERT TANK ACF Simplified Process Flow Diagram
CPF2
SHIPPING PUMPS (3) TRIM COOLERS Updated 5/15/17
\ 4 ~ ALPINE /| KUPARUK 7 =
» »

9

P-31009A/B/C

7]

CRUDE OIL TO KPL

1. Flare, Utility & Drain Systems not shown
2. Some Recycle Loops not shown
3. Reboiler in Stabilizer System not shown




Exhibit 1-6

Alpine Waste Disposal Flow Schematic
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Exhibit 1-8 Injection Pump Procedure

STANDARD OPERATING PROCEDURES

ConacoPhillips
Alaska, ho.
P\%LPINE

Location

ALPINE FIELD

Facility ACF1

Section

CLASS 1 DISPOSAL SYSTEM

Document # ACF1-3200-SD-0401

Equipment

GRAY WATER INJECTION PUMPS (CF-P-58033A/B/C)

Document Name

EQUIPMENT DESCRIPTION

GENERAL DESCRIPTION

The gray water injection pumps (CF-P-58033A/B/C) inject gray water from the
M4 waste water treatment plant into the Class 1 disposal well (WD-02), or into
the CD1 produced water injection header. The pumps are in module L2, at the
north end of the production facility.

Gray water from the storage tanks is routed through strainers to the gray water
booster pump then flows through another basket strainer to the injection pumps.
A basket strainer (CF-S-58725 A/B) located on the 6” outlet line from each tank
is provided to prevent damage to the booster pump (CF-P-58780). The booster
pump supplies liquid through another basket strainer (CF-S-58722) located on
the suction line to the injection pumps. This strainer prevents damage to the
pump internals which can be caused by solids in the suction.

OVER

COVERBOLTS

NPTPLUG

vertical in line pump manufactured
pump features positive sealing by
mechanical seal. Radially split

of the motor and pump rotating
removing the pump volute from the

g« The basket strainers on the tank outlet line are equipped

with 1/8” mesh baskets. The injection pumps basket
strainer mesh size is 1/16”. Having a dedicated strainer for
each tank allows system to continue operating when

cleaning a strainer.

The booster

and servicing problems due to

design.

pump is a close coupled
by Armstrong. The
proven inside-type
volute permits removal
assembly without

line. Fewer maintenance
bearing-free pump




STANDARD OPERATING PROCEDURES

cﬂmca-ﬁhi"ips Location ALPINE FIELD Facility ACF1
P% Alsia, he. Section CLASS 1 DISPOSAL SYSTEM Document# ACF1-3200-SD-0401

LPINE | Equpment GRAY WATER INJECTION PUMPS (CF-P-58033A/B/C)

Document Name EQUIPMENT DESCRIPTION

CLOSE COUFPLED VERTICAL IN-LINE PuUmMPS

SEFIes 4ihl

DESIGN FEATURES

(1) Easy servicing. A radially split casing permits removal of
the motor and pump rotating assembly, without removing
the pump casing from the line.

(2) Easy removal of complete pump from the line when
necessary, due to companion flanges, supplied with
the pump.

@ Inside type mechanical seal serviceable without breaking @ . 1 o .
pipe connections. 1 - D

e el 2t | y | -
@ Flush and vent connection removes entrained air and o r )

ensures liquid at seal face at all times.

(5) Equal suction and discharge connections result in simplified ,'TJI'i i . - ¥
piping design and installation.

(&) Fewer maintenance and servicing problems due to bearing- I
free pump design. @

Frame SGC Motor

wawo  The injection pumps are 50 HP triplex positive

A displacement pumps coupled to electric drivers through a
gearbox. In a reciprocating pump, a specified amount of

...... liquid is taken into the pump through the inlet valves and

44444 then totally displaced from the pumping chamber by the

piston [plungers] through discharge valves. This
omwHeEL i reciprocating action generates flow only. Pressure is
L@D created by the restriction to this flow after it leaves the
" pump]. The pistons [plungers] are connected to a

crankshaft. The revolutions of the crankshaft [RPM] regulate the displacement of
liquid from the pump. The total pump output is in direct proportion to the increase
or decrease in RPM. Larger pistons [plungers] permit a greater volume of liquid
through the pump. Changes in RPM fine tune the ultimate flow of the pump.

Zellular
he
sigh

The pump is supplied with a suction stabilizer and
discharge pulsation dampener to smooth flow and pressure
- swings. Positive displacement pumps must control the
pulsations resulting from the pump's stroking action. A
suction dampener, installed close to the pump inlet reduces
the potential for cavitation, extends the pump life, and reduces wear on the
manifold and suction valves. A discharge dampener will attenuate pump




STANDARD OPERATING PROCEDURES

Location

ALPINE FIELD Facility ACF1

Section

CLASS 1 DISPOSAL SYSTEM Document# ACF1-3200-SD-0401

% c::nofmgu?s
P\ LPINE | Equipment GRAY WATER INJECTION PUMPS (CF-P-58033A/B/C)

Document Name EQUIPMENT DESCRIPTION

generated pressure pulsations. This will decrease mechanical vibration and
noise. Pressure pulsation shakes pipes and hardens butt welds, particularly
when resonance occurs causing fracture that results in spills. Pulsation causes
the gaskets between flanges, and seals to migrate, uncontrollable floods and
contamination often happen.

DISCHARGE CHECK. b g, SIGHT DOME One injection pump is normally operated as
~soqustvent - lead, and a second as lag. The third pump
will automatically start/stop at operator

] defined setpoints. The three pumps are in a
’;:'__?;- parallel configuration and are controlled by

R
# T CAM

STRAINER - local START/STOP/AUTO switches.

IMLET CHECK-" =

FISTOM

Frame lubrication is provided by a gear
driven lube oil pump. Rod lubrication is provided by force feed lubricators. Rate
for each lubricator should be 10 drops/minute. A 200-gallon tote serves as bulk
storage for all pumps. The lubricator level is maintained by LCV-705, 706, 707
for the respective pump. Each pump is shutdown on detection of low level in its
lubricator reservoir. The lubricant is SAE 15W40.

The pumps are protected from overpressure due to a blocked line by a PSV
located on the 2” discharge line. In addition, a PSV on the suction line prevents
overpressure due to check valve leakage.

According to the EPA Class 1 well permit, the maximum allowable surface
wellhead pressure is 3200 psig. Redundant pressure switches (PAHH-58722 @
2950 psig/PAHH-58723 @ 2950 psig/PAHH-58724 @ 2900 psig) mounted on
the discharge side of the pumps are set to shut down the pumps at 2900 psig.
An additional level of overpressure protection is provided by a pressure switch
(PAHH-42706) set @ 2950 psig located at the well to shut in the SSV and stop
the injection pumps.

The discharge from the gray water injection pumps can also be directed to the
CD1 produced water injection header, by closing the wing valve for the WD-02
Class 1 disposal well, and opening XV-40201 and XV-40202 to create a flow
path to the CD1 produced water injection header. The board operator must
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confirm the wing valve is closed in IP21 before the interlock can be defeated to
allow both XV’s to be open at the same time.

NOTE: There isn’t a stipulation in Area Injection Order (AlO) 18A.01 regarding
limiting the camp effluent to 1%, but there is a stipulation that the
Operator "must continue to collect and analyze representative samples
of the mixed fluid stream to demonstrate its continued suitability for EOR
injection.” After many years of more aggressive sampling, an annual
sample now satisfies this requirement. The analyses must be retained
and available by request of AOGCC for 5 years. Well injectivity is
another way to demonstrate that the water is suitable.

Diverting water normally injected in WD-O2 into the Alpine Oil Pool
complies with AlIO 18.01A.

WNS pools (Qannik, Fiord, and Nanuq) authorize injection of the treated
camp effluent without restriction on volume.

Approved fluids to inject into Nanug include: seawater, commingled
produced water, enriched gas, and miscellaneous sump fluids, hydrotest
fluids (excluding fluids from tests of transportation pipelines), rinsate from
washing mud trucks, excess well work fluids, treated camp effluent and
mixtures of same.

AlIO 18A.01A also requires that volumes be incorporated into monthly
and annual injection reports on standard AOGCC forms (10-406 & 10-
413). These forms have specific instructions regarding the reporting
injectant type and method. Injectant type is "Liquid (bbl)" or "Gas
(MCF)", and WNS methods are "Water Injection”, "Miscible Injection
(WAGQG)", or "Gas Injection".

Two chemical Injection pumps (CF-P-50041 / CF-P-50043) have been installed
to treat the gray water. CF-P-50041 is set up to pump biocide to the suction
header of the gray water injection pumps. This pump is runs 2 consecutive hours
once a week when an injection pump is on line. CF-P-50043 is set up to pump
corrosion inhibitor to the suction header of the gray water injection pumps. This
pump will start up automatically whenever the gray water injection pumps start,
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and will automatically adjust the chemical rate based on the number of gray
water injection pumps running.

Gray water pumps ON / OFF set points are set by the Alpine board operator
through IP21.
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STANDARD OPERATING PROCEDURES

Alaska, Inc.
Location: ALPINE FIELD Facility: ACF-L2
Section: CLASS 1 DISPOSAL SYSTEM GRAY WATER STORAGE TANKS (CF-T-58701A/B)

Document Name: EQUIPMENT DESCRIPTION

Document Number: ACF1-3200-SD-0501

DESCRIPTION AND ENGINEERING SPECIFICATIONS

Gray water is pumped from AOC M1 treatment plant via a 3” pipeline into the gray
water storage tanks (CF-T-58701A/B) located in module L2. The tanks are
fiberglass and resin which do not corrode. The tanks provide a surge volume for
storage of effluent water prior to injection. The outlet of each tank is equipped
with a basket strainer with 1/8” mesh to protect the downstream pumps. On the
east side of L2 is a truck connection for offloading gray water to the tanks. A basket
strainer (CF-S-58723) is located in the off-loading line to prevent the transfer of
solids to the tank.

An indication of tank level is provided by level indicators (LI-58701A/LI-58703A)
send a signal to a 24-hour manned station. A high high level in the tank is indicated
by level switches (LSHH-58702/LSHH-58704), (LAHH-58702/LAHH-58704) and
signal the valve (ROV-58702) on the inlet header to close. Each tank has an
overflow line which dumps inside the module. Low low level is indicated by level
switches (LI-58701A/LI-58703A) that activate local alarms and (LALL-
58701/LALL-58703) shut down the downstream injection pumps.

The tanks operate at atmospheric pressure. Both the overflow line and the 6” tank
vent are relief paths. PSV-58701A/B provide additional pressure protection

Tank temperature indicators are located on each tank.

Page Rev. No.| Page Revision Date Print Date Valid Through Page Number

1 October 25, 2003 5/3/2018 11/1/2018 lof1l




2.0 WASTE SOURCES AND CHARACTERISTICS

2.1 Introduction

The majority of wastes generated by oil and gas exploration and production are exempt from
the Resource Conservation and Recovery Act (RCRA) Subtitle C Regulations. These wastes
include drilling muds and cuttings, produced water not usable for enhanced oil/gas recovery
(EOR), and a class of waste termed "other associated waste”.

Drilling muds are usually water-based mixtures of clays and weighting materials with small
amounts of various additives; however, oil-based mud may be used in special drilling
applications and will be used in the lower part of some development wells. Produced water
that comes to the surface mixed with the oil and gas is reinjected (reused) for reservoir
pressure maintenance.

Other associated wastes specifically include waste materials intrinsically derived from primary
field operations associated with the exploration, development, or production of crude oil and
natural gas. "Intrinsically derived from primary field operations” is intended to distinguish
exploration, development, and production wastes from wastes derived from transportation
and manufacturing. In general, the exempt status of an exploration and production waste
depends upon how the material was used or generated as outlined in the EPA guidance
booklet, "Crude Oil and Natural Gas Exploration and Production Wastes: Exemption from
RCRA Subtitle C Regulation”.

In addition to the three major classes of exempt waste, field operations create some
nonexempt, non-hazardous wastes and a small volume of hazardous waste, typically from
equipment and building maintenance. Wastes not intrinsically associated with the production
of oil and gas are not exempt wastes and are regulated under Subtitle C of RCRA if they are
hazardous. Hazardous wastes are periodically shipped off-site to regulated disposal facilities.

2.2 Sources and Volumes of Wastes

Exhibit 2-1 lists examples of wastes that could be disposed of via injection into the existing
Class | well (WD-02). The exhibit also includes a brief description of each waste. The
monitoring and routing of the wastes to the proper disposal well is controlled by the Alpine
Waste Analysis Plan (WAP) (see Appendix A) and by the North Slope Alaska Waste Disposal
Reuse Guide-Revision 10 (May 2015) (“Red Book”). Both documents are updated as
operations change. The updated Red Book is available upon request.

The historical table below reflects that the WD-02 well has been used primarily for graywater
and produced water disposal. As of January 1, 2018, approximately 6.1 million barrels (MMB)
have been injected into WD-02.
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Historical WD-02 Class | Waste Disposal at Alpine (as of 1/1/2018)

Well WD-02 VOIU({)naerJQIjSG)Cted Historical %
Domestic Wastewater/Graywater 5,575,492 91.4%
Produced Water 361,830 5.9%
Other Non Exempt Non Hazardous Fluids 159,426 2.6%
Drilling Fluids and Drill Cuttings 1,991 <1%
Wellwork Fluids 1,357 <1%
TOTAL 6,100,096 100%

Forecasted WD-02 Class | Waste Disposal Volumes
(20 Years Remaining Life)

Forecasted Injection Volumes =
- orecast

Liquids (barrels) %
2018 through 2038 °

Domestic Wastewater/Graywater 6,633,094 95%
Produced Water 139,644 2%
Other Non-Exempt Non-Hazardous Fluids 69,822 1%
Drilling Fluids and Drill Cuttings 69,822 1%
Wellwork Fluids 69,822 1%

TOTAL 6,982,204 100%

2.3  Typical Injection Stream for WD-02

Class | well WD-02 receives metered graywater from the Alpine Wastewater Treatment Plant
via two storage tanks. Booster and injection pumps take fluid from the storage tanks and
pressure it up for injection into the well. Tie-in points downstream of the injection pumps allow
for fluids to be injected into WD-02 from a truck offload station and from the facility produced
water pumps. The WD-02 booster and injection pumps run intermittently throughout the day.

2.4  Class | Waste Disposal Options (Other than injection at WD-02)

Class | Camp Wastewater Treatment Plant Effluent:

The options for disposal of this waste stream include subsurface injection at CD1-01A, or
beneficial reuse in the EOR injection system as approved by the Alaska Oil and Gas
Conservation Commission (AOGCC).
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Other Class | Liquids (Bulk):
These non-exempt fluids can be hauled to other North Slope Class | wells if there is an ice
road, which is limited to a short period each year.

Class | Liquids in Barrels, (non-hazardous):

Given Alpine's limited footprint, surrounded by tundra, and only seasonal ice road connection,
large scale drum storage is not practicable. Additionally, it would create an additional waste
stream (used drums) and increased environmental risk associated with handling.

Class | Solids:

This volume should be small, primarily the result of non-exempt fluids spilled on pad surfaces.
It may be hauled to other Class | disposal sites when there is an ice road. Alternately, it would
have to be stored prior to disposal. If hazardous, it would be transported to a permitted
treatment, storage, or disposal facility.

2.5 Handling and Analysis of Wastes

The Alpine Waste Analysis Plan (WAP) is included in Appendix A. Also, the North Slope “Red
Book” guidelines will be used as has been done in the past.

Non-hazardous fluid determinations will be made based on laboratory data, material safety
data sheets, and generator knowledge. Documented generator knowledge of a waste may
be substituted for analytical data according to 40 CFR 262.11 (c)(2), and therefore sampling
and analysis may not be necessary for the following items:

* RCRA exempt oil-gas wastes.

* Known non-hazardous industrial wastes as described in the WAP.
* Wastewater streams including sanitary and domestic wastewater.
» Desalination plant by-product effluent.

2.6  Waste Generating Areas

Approved waste streams generated outside of the CRU (e.g. GMTU), including CPAI or third-
party wastes generated at other North Slope locations, will be accepted for disposal under
certain circumstances. All third-party generators must evaluate their wastes in accordance
with a WAP approved by Alpine Operators, and adhere to Red Book procedures including
use of the North Slope Manifest. A third-party WAP must list the general procedures and
record keeping requirements to be adhered to before the third-party generators can have
trucks unloaded.

CPAI believes the operational procedures, manifest system, and the WAP are sufficient for
ensuring proper waste handling. Trained onsite foremen, operators, and a supervisory staff
provide oversight for compliance.
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EXHIBIT 2-1

WASTE STREAMS DESCRIBED IN PERMIT APPLICATION

The following wastes were identified on Alpine’s UIC application or are documented as changes in the

“record of revisions” table.

For this exhibit, they have been re-arranged in alphabetical order and edited for brevity.

Waste General Description
Note: Wastes on this list are not automatically approved for injection. Each must
be evaluated for disposal in accordance with Section 2 of the Waste Analysis Plan.
Acid Used widely as cleaning fluid in well work and chemical process. Low pH.
Arctic pack A proprietary product, consisting of diesel with some gel additives. Used to prevent

freezing of well facilities, which are exposed to cold weather. Becomes a waste as a
result of contamination by water, soil, or hydrocarbons, or as a result of a well
workover.

Boiler blowdown
water

Fresh water used in boilers, typically to make steam for drilling rigs. It is collected
when the boiler is taken out of service.

Caustic fluid

A wide range of high-pH materials normally generated by cleaning operations, as off-
specification chemical compounds, or as the result of chemical combinations.

Clean-up fluids
(washwaters)

Predominantly water which has been contaminated in the process of washing down
an area, engine, etc.

Contaminated
gravel

Result of spills associated with various oil field operations.

Crude oil Generated as waste from a well workover or from spills. A blend of many types of
hydrocarbons with some impurities. May be contaminated with water and soil.

Diesel Diesel wastes may be generated as contaminated fuel, solvent, workover fluid, or
freeze protection fluid. May be contaminated with small amounts of chemicals or
water.

Grey Water Originally potable water; comes from the kitchen, showers, lavatories, laundry,

(domestic toilets, and any camp floor drains.

wastewater)

Drill cuttings Generated when the drill bit penetrates the rock formation. Circulated to the surface

with the drilling mud and are mechanically separated from the liquid mud. Can be
composed of sand, gravel, clay, shale, hydrocarbon bearing rock, or other naturally
occurring formation solids.

Drilling muds, oil-
based

Used for cooling and for the flushing of cuttings during well drilling. Typically a
mixture of a hydrocarbon fluid (usually mineral oil or diesel), clay or asphalt, some
water, and dissolved chemicals, which enhance certain properties of the mud. The
odor is characterized by the hydrocarbon fluid. Returned mud may carry a significant
amount of solids (soil and rock fragments).

Drilling muds, water-

based

Used for cooling, lubricating the drill bit, and flushing cuttings to the surface. Also
used to suspend solids during the grinding and injection disposal process. Consist
of water, clay (usually bentonite), and additives such as barium compounds that
enhance certain properties. Returned mud may carry a significant amount of solids
(soil and rock fragments).




Waste

General Description

Note: Wastes on this list are not automatically approved for injection. Each must
be evaluated for disposal in accordance with Section 2 of the Waste Analysis Plan.

Frac sand

Certain well stimulations utilize proppant or "frac sand" to fill formation fracture
spaces created during a well stimulation. An inert ceramic material, and as a waste
it is commonly accompanied by crude oil, fresh or sea water, formation solids, small
amounts of chemicals and spent acid. Frac sand waste may be found at the
wellhead, in production facility separation vessels, and in flow line pigging material.

Glycol

An alcohol that is widely used in circulating fluid systems to prevent freezing. May
be contaminated with water, hydrocarbons, or solids.

Incinerator ash

The result of burning paper, wood products, rags, etc. in an incinerator. It can be
injected as slurry if testing confirms it is non-hazardous.

Laboratory waste

Various chemicals, products, and contaminants, some of which will be regulated as
hazardous waste.

Line Pigging
Material

Materials that have built up on the walls of crude oil pipelines and produced water or
seawater pipelines. Normally pushed through the pipelines back to the production
facilities and deposited in facility vessels, from which it is later removed as vessel
sludge/sand. Occasionally pigging waste will be removed directly from pipelines.
Can include crude, produced or seawater, biomass, paraffin, formation solids, frac
sand, calcium scale, and iron sulfide.

Lubricating oils and
hydraulic fluids

Produced as wastes from engines and power transmission systems. Contain small
amounts of metal and chemical additives to enhance their properties.

Methanol

Light alcohol used widely as a freeze prevention fluid. May be used in combination
with other materials, such as glycol.

Miscellaneous
wastes

Includes seawater, surface runoff to well cellars, snowmelt, and fresh water, which is
not considered clean-up fluid. May contain small amounts of contaminants.

Natural gas liquids
(NGLs)

Petroleum products (propane, butane, etc.) which are disposed of as wastes when
they become contaminated with water, solids or some other hydrocarbon. Ignitable.

Naturally occurring
radioactive material
(NORM)

Weakly radioactive natural material that sometimes forms as pipe scale or sludge in
production pipelines, tubing, and separation vessels. The material is typically found
as barium sulfate scale with some radium 226 or 228 co-precipitating with barium.
Radiation levels of 1 to 2 millirems per hour are below activity levels of concern by
the Nuclear Regulatory Commission.

Produced water

Brine produced from the oil reservoir during the oil recovery process, separated from
the oil and gas.

Produced solids

Solids produced from oil reservoir during the oil recovery process and may include
solids from well flowbacks prior to production.

Production
chemicals

Broad category that includes chemicals used in production or transportation of crude
to achieve certain desirable effects. Examples include corrosion inhibitors, emulsion
breakers, foam suppressants, and proprietary compounds used in drilling fluids,
muds, and cleaning products.

Production facility
fluids

Broad category that includes chemicals not used to treat or process produced fluids.
Examples include fire water, H2S or oxygen scavenger, MEG, non-process water
from various sources, and chemicals from bulk storage

Solvents

A wide range of products that may be contaminated with grease, solids, and/or
water. All solvents must be carefully evaluated for disposal options - only those
classified as non-hazardous will be accepted for disposal.




Waste

General Description

Note: Wastes on this list are not automatically approved for injection. Each must
be evaluated for disposal in accordance with Section 2 of the Waste Analysis Plan.

Source water

(Not planned for use at Alpine at this time.) Subsurface water produced from saline
aquifers below the permafrost. Potentially used for making drilling mud and flushing
the disposal well.

Stimulation fluids

Chemical compounds which are injected into producing or injector zones to enhance
the productivity or injectivity of a well. May contain various chemicals to enhance its
properties.

Transformer oil (no
PCBs)

Used as a non-conducting medium in electrical power transformers. Discarded when
the equipment is abandoned.

Vessel sludge/sand

Fine solid particles from the oil producing formation, biomass, pipe scale, or frac
sand. Can accumulate in test separators, tanks, production facility vessels, and heat
exchangers. These solids are periodically removed and can be associated with
crude oil, fresh or seawater, and production chemicals or solvents.

Workover fluids

Wastes from the maintenance of a hydrocarbon production well. Predominantly
water; may contain small amounts of chemicals, crude oil and solids.




3.0 GEOLOGIC SETTING
3.1 Geology and Lithology

The geology of Permo-Triassic and Jurassic age sediments within the Alpine Field is
described, with specific reference to the injection and confining intervals in the Class | wells.
Exhibit 3-1 shows the Lower Cretaceous through Permo-Triassic formations and horizons
penetrated by Class 1 disposal well WD-02. The intervals of interest comprise sedimentary
rocks of the Kingak, Sag River, Shublik, Ivishak, and Kavik Formations. These intervals are
continuous over most of the CRU based on regional well correlations and seismic. A seismic
section through CD1-01A and WD-02 is presented in Exhibit 3-2. Structure maps on the top
of the injection zone and top of the confining zone are shown in Exhibits 3-3 and 3-4, with the
locations of the disposal wells noted.

The Jurassic and Permo-Triassic sediments are part of the Ellesmerian sequence
characterized by marine transgressive-regressive cycles deposited on a slowly-subsiding
passive-margin ramp to the south with a broad, stable platform to the north. The Permo-
Triassic Ivishak formation consists of lowstand fluvial-deltaic-marginal marine deposits that
accumulated along the south-facing Ellesmerian ramp. Triassic transgression blanketed this
interval with an organic-rich calcareous shale (Shublik Formation) and shelf sandstone (Sag
River Formation) across the tectonically stable northern platform. The overlying Jurassic
section (Kingak Formation) consists of southward prograding marine clastics.

The Ivishak Formation is approximately 700 feet thick and consists mostly of quartz-rich
sandstone with thin shale interbeds. The sandstone is well consolidated, fine to medium
grained, moderately sorted with thin conglomeritic intervals.

Formation Nomenclature

Age Formation Depositional Environmental and Lithology

Jurassic Kingak Marine shelf and prodelta shales

Triassic Sag River Shallow marine sandstones

Triassic Shublik Shallow to deep marine limestones, sandstones and
shales

Permian/Triassic | Ivishak Fluvio-deltaic sandstones, conglomerates, and
siltstones, and shaless

Permian Kavik Prodelta and shelf shales

Geology of the Waste Disposal Zones

The geologic subdivisions for the confining and injection zones are shown on the WD-02 log
(Exhibit 3-1) and on the seismic cross section (Exhibit 3-2). In addition to WD-02, CD1 pad
wells CD1-01A and CD1-19A have complete log suites down to the Permo-Triassic Ivishak
Formation.

The table below summarizes the formation and injection and confining zones displayed in the
exhibits. The stratigraphic nomenclature used here is the same as used in the Prudhoe Bay
and Kuparuk Fields.
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Age Formation Injection & Confining Zones
Jurassic Kingak Upper Confining Zone
Triassic Sag River Upper Injection Zone

Triassic Shublik Barrier

Permian Ivishak Lower Injection Zone
Permian Kavik Lower Confining Zone

3.2 Injection and Confining Zones

Upper Confining Zone

Jurassic Kingak Formation: The Kingak confining zone is comprised of approximately
1500’ of shale, siltstone, and low porosity sandstone. The lowermost 700" of the Kingak
above the Sag River sandstone is a shale prone interval found in all CRU wells which
penetrate the entire Jurassic sequence. The shales were deposited in a marine shelf
environment with increasing clastic input towards the top of the sequence.

Upper Injection Zone

Triassic Sag River Formation: The upper injection zone is the Sag River Formation which
contains approximately 40 feet of gross sand thickness. The Sag River sandstone consist of
fine-grained, glauconitic sandstones interpreted as lower shoreface/shallow marine shelf
deposits. The Sag River has good reservoir properties with an average permeability of 120
millidarcies.

Barrier Between Injection Zones

Triassic Shublik Formation: Between the two proposed injection zones, there are
approximately 400 feet of shale, siltstones, and limestones deposited during a Triassic marine
transgression. The base of the barrier or Lower Shublik Formation consists predominantly of
siltstones and shale. This section is overlain by the high resistivity limestones of the Upper
Shublik Formation. The limestones are interpreted to be deposited in a shallow marine
environment during a period of quiescence with minimal clastic input. The Shublik is
characterized by low porosity and permeability.

Lower Injection Zone

Permo-Triassic Ivishak Formation: Inthe CRU, the Ivishak Formation is 600-700 feet thick
and consists of thick-bedded sandstones, thin-bedded conglomerates, and siltstones and
mudstones. The Ivishak is interpreted to represent a fluvial-deltaic depositional system. The
sandstones are fine-medium grained, well consolidated, and have moderate reservoir quality.
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Lower Confining Zone

Permian Kavik Formation: Below the Ivishak Formation is the Kavik Formation, which in the
CRU is 200 - 250 feet thick and consists of medium to dark gray, silty shales. The Kavik is
interpreted to be deposited as shelfal and pro-deltaic deposits.

Structure

Structure maps for the top of the injection zone (Sag River) and top of the confining zone
(Kingak) are included as Exhibits 3-3 and 3-4. These maps were generated from a 3D seismic
depth volume that was tied to existing well control. The vertical accuracy of the depth maps
is +/- 50 feet as tested by prior drilling results.

The general structure of the Jurassic and Permo-Triassic sequence is west-southwest dip
averaging one degree. Extensional northwest-trending faults that cut the Ivishak section
generally have throws ranging from 20 - 50 feet and tend to die out within the overlying thick
Jurassic shale section. These normal faults are shown on the seismic section (Exhibit 3-2)
and Sag River structure map (Exhibit 3-3). None of the mapped faults in the vicinity of the
CD1-01A or WD-02 wells extend from the injection zones up through the Kingak Shale
confining zone.

Occurrence of Hydrocarbons

There are no known hydrocarbon accumulations within the Permo-Triassic injection intervals
in the CRU.

3.3  Subsurface Aquifers

The EPA letter confirming that the Alpine Field is in a No Underground Sources of Drinking
Water (USDW) Area is included in Exhibit 3-5. Also, the permit fact sheet documents EPA’s
ruling that there are no underground sources of drinking water within the Alpine Field. See
Exhibit 3-6.
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Exhibit 3-1 WD-02 Stratigraphy Type Log
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West-East Seismic Section

Exhibit 3-2
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Exhibit 3-3

Top Sag River Depth Structure Map (top injection zone)

ConocoPhillips
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Exhibit 3-4

Top Kingak Depth Structure Map (top confining zone)




™ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

5 ; REGION 10
i»&% 1200 Sixth Avenue
Seattie, WA 98101
% moﬂo\&.
2 AUG 2007
Reply To Exhibit 3-5 EPA No USDW Letter

Attn Of OCE-127

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Jason Charton

ConocoPhillips Alaska, Inc (CPAI)
Senior Environmental Coordinator
700 G Street, ATO 1756
Anchorage, Alaska 99510-0360

Re:  EPA Confirmation that CD1-19A s located within a No Underground Sources of Drinking Water

(USDW) Area
Well CDI-19A, Alpine Development Project (Alpine), Colville River Unit, North Slope, Alaska.

Dear Mr. Charton:

The U.S. Environmental Protection Agency (EPA), Region 10, Office of Compliance and
Enforcement, has received CPAI’s letter dated July 23, 2007. This letter requested that EPA confirm that -
Alpine Well CDI1-19A is located within a no USDW area, Alpine Field, North Slope, Alaska, and that
this field (currently known as the Colvilte River Field) does not qualify as underground sources of
drinking water (USDWs) as defined in 40 CFR§144.3. Based upon a review of the information provided
by CPALI EPA confirms the Alpine:Well:€D1=19A is located within Alpine Field (Colville River Unit), a
no USDW area.

In summary, EPA approved a Class I injection well, -WDfQZLa't Alpine on February 3, 1999, and
reviewed documents received in' 1998 supporting a no USDW ruling for the Alpine Field at that time.
EPA has received and re-reviewed the water sample analyses submitted in 1998 from five wells and the
petrophysical data submitted in 1998 from four wells. EPA. has also received and reviewed additional
petrophysical data submitted July 23, 2007, from Alpine Well CD1-19A that confinns salinities are in
excess of 11,100 milligrams per liter (mg/1) TDS. Based on the review, EPA concurs with CPAI the
aquifers in Alpine Field exhibit total dissolved-solids concentrations that significantly exceed the 10,000
milligrams per liter (mg/l) TDS threshold for a USDW, and Alpine Well CD1-19A is located within
Alpine Field, a no USDW area.

If you have any questions.or need clarification, please contact Mr. Thor Cutler of my staff at
(206) 553-1673.

Sincerely,

Michael A. Bussell, Director ..
Office of Compliance and Enforcement

ccr  James Regg; AOGCC; Anchorage; AK



Exhibit 3-6 - EPA UIC Well Fact Sheet.

FACT SHEET

Proposed Issuance of Underground Injection Control (UIC) Area Permit AK-11003-A
for the Construction and Operation of Class I Non-Hazardous Industrial Waste Injection Wells
at the Alpine Oil and Gas Development of the Colville River Unit on the North Slope of Alaska

U.S. Environmental Protection Agency, Region 10
Ground Water Protection Unit, OW-137
1200 Sixth Avenue
Seattle, Washington 98101

December 18, 1998

Introduction

ARCO Alaska, Inc. has submitted an Underground Injection Control (UIC) permit application for
the constiuction and operation of up to three Class I non-hazardous industrial waste injection
wells at the Alpine Field in the Colville River Unit on the North Slope of Alaska. The application
was submitted to EPA on September 3, 1997, and additional information was sent to EPA on
August 4, 1998. In response, EPA has prepared a draft permit for public review and comment.
The public comment period will remain open until January 19, 1999, as described later in this fact
sheet.

The 10-year term EPA permit would allow ARCO to inject all of the non-hazardous waste fluids
generated at the Alpine Field into the naturally saline Ivishak and Sag River Formations at depths
of about 8500 to 9500 feet below the land surface. This plan to inject non-hazardous waste
fluids generated at Alpine is favored by EPA since it will minimize discharge to the land surface
and surface water bodies, and will reduce the need to transport waste from this isolated field
(located about 25 miles west of the Prudhoe Bay all-weather road network) to off-site treatment
or disposal.

Public Comment

Peer review comments were sought from the Alaska Department of Environmental Conservation
(ADEC) and the Alaska Oil and Gas Conservation Commission (AOGCC) in the development of
the draft permit and this fact sheet. EPA is now requesting public comment prior to issuing the
permit. Persons wishing to comment on the draft permit may do so in writing by January 19,
1999. All comments should include the name, address, and telephone number of the person
making comment, a concise statement of the exact basis of any comment, and the relevant facts
upon which it is based. All written comments and requests should be submitted to EPA at the
above address to the Manager of the Ground Water Protection Unit or via electronic mail to
partee.grover@epa.gov . After January 19, 1999, EPA may finalize the permit as drafted if no
substantive comments are received during the public notice period.




Regulatory Framework

The Underground Injection Control (UIC) program is authorized by Part C of the Safe Drinking
Water Act for the principal purpose of protecting Underground Sources of Drinking Water
(USDWs) from contamination by injection through wells. The UIC regulations (see 40 CFR
144.3) broadly define USDWs as any aquifer capable of supplying a public water system with
water of less than 10,000 milligrams per liter (mg/L) total dissolved solids (TDS).

Primary responsibility for regulation of injection wells through the UIC program is split in Alaska
between EPA and the Alaska Oil and Gas Conservation Commission (AOGCC). The AOGCC
has UIC program primacy for the regulation of Class II wells, and EPA directly regulates the
other four classes of injection wells in Alaska. Class II wells are defined (see 40 CFR 144.6) as
those wells used for injection in order to: 1) dispose of fluids brought to the surface from oil and
gas production operations, 2) enhance the recovery of oil or natural gas, or 3) store liquid
hydrocarbons underground. Class I non-hazardous industrial waste wells may be used to inject
fluids eligible for Class II injection and any other non-hazardous waste. Therefore, ARCO is
seeking to obtain a Class I non-hazardous waste injection well permit from EPA in order to inject
all non-hazardous waste fluids generated at the site, regardless of whether or not the wastes are
brought to the surface as part of the oil production process.

Underground injection needs to be conducted in a manner which ensures the protection of
USDWs. However, based upon available information, EPA has determined that there are most
likely not any aquifers beneath the permafrost in the Alpine field area which are fresh enough (less
than 10,000 mg/L TDS) to qualify for protection as USDWs. Under these circumstances, the
Director may authorize injection with less stringent requirements than would otherwise be
required (see 40 CFR 144.16). EPA intends to grant several waivers requested by ARCO which
are described under the Geologic Setting and Injection Issues portion of this fact sheet.

General Project Overview

The Alpine field area of the Colville River Unit is located about 60 miles west of Deadhorse,
Alaska, and about 25 miles west of the westernmost part of the Prudhoe Bay all-weather road
network. The isolated oil development will not be served by an all-weather road. ARCO has
requested an area permit to allow the drilling, construction, and operation of up to three Class I
non-hazardous industrial waste injection wells from the main facilities pad.

ARCO anticipates that the project will have a lifetime of 20 years. During this time, the Class I
injection well(s) may be used to dispose of all non-hazardous waste generated at the project site.
ARCO estimates that most of the fluid waste stream will be produced water generated after the
field has been producing for about five years. Throughout the project life, the injection well(s)
will be used to dispose of camp sewage and grey water, waste fluids intrinsically associated with
oil and gas exploration and production, and a variety of non-hazardous industrial waste fluids
generated onsite.
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A general breakdown of the volumes to be injected over a 20-year period, as estimated by ARCO,
are shown below:

Type of Waste Approximate Volume
Produced Water (maximum case) 14,000,000 barrels
Well completion and workover 3,250,000

fluids and solids, rig wash water,
drilling mud, well flush water,
process facility wastes, etc.

Camp sewage and other domestic wastewater 1,700,000
Non-hazardous industrial waste 50,000
TOTAL 19,000,000 barrels

Most of the waste to be injected will already be in liquid form and thus not require any
slurrying or other type of special handling. Wastes which will require some slurrying include
frac sand, vessel sludge, line pigging materials, pipe scale, incinerator ash, contaminated gravel,
and (if necessary) drill cuttings. ARCO intends to dispose of most drill cuttings either through
annular injection as part of the well construction process or through a dedicated Class II
injection well, and both of those practices are regulated under permit by AOGCC. However,
the Class I injection well to be permitted by EPA could also be used to dispose of drill cuttings
if needed.

ARCO has not applied for a hazardous waste injection well permit. Therefore, any listed
hazardous wastes will need to be collected, stored, and transported to a RCRA-permitted
hazardous waste treatment or disposal facility. Those wastes which are hazardous only
because of a characteristic (such as ignitability, corrosivity, toxicity, etc.) may be treated to
remove that characteristic and then injected as a Class I non-hazardous waste fluid. The permit
does not allow injection of radioactive wastes, as defined in the UIC regulations. Naturally
occurring radioactive material (NORM) from sludge or pipe scale (a mineral precipitate formed
during production) may be injected.

Geologic Setting and Injection Issues

The geologic setting at the Alpine field area is favorable for fluid waste disposal via injection
wells. The stratigraphic sequence and lithology are correlative with the formations found at
Prudhoe Bay, where Class II injection wells have operated successfully for almost two
decades.




The proposed permit would allow injection into the Ivishak and Sag River Formations of
Permian/Triassic age. The Ivishak Formation, which is the lower of the two, contains several
porous (about 15%) and permeable (about 30 millidarcies) sandstone intervals which ARCO
expects to encounter between about 8900 and 9600 feet below the land surface in the first
disposal well. The uppermost sandstone of the Ivishak Formation is separated from the Sag
River Formation by about 150 feet of shale and siltstone within the Ivishak, and roughly 300
feet of Shublik Formation limestone. The Sag River Formation is projected to be encountered
at 8500 feet below the land surface. In the offsetting Nechelik well, the Sag River Formation is
an approximately 50-foot thick interval of porous (about 19%) and permeable (about 120
millidarcies) sandstone.

ARCO estimates that the waste plume, if injected into a single well completed only in the
Ivishak Formation, will extend radially around that wellbore almost 3400 feet. If both the Sag
River and Ivishak are utilized, the waste plume is likely to extend radially about 2800 feet.
Pressure effects from the proposed injection will extend beyond the fluid waste plume itself.
Assuming that both the Ivishak and Sag River are utilized for injection, the reservoir pressure
is anticipated to rise about 150 pounds per square inch (psi) at the wellbore, just under 100 psi
a mile away, and just under 50 psi at a distance of seven miles. Given an original pressure of
4300 psi, these increases above background would be about 3.5%, 2.3%, and 1.2%
respectively. These pressure increases are not expected to compromise the integrity of the
overlying shale and siltstone confining zone.

The Sag River Formation, which would be the uppermost permitted injection interval, is
separated from the overlying Nechelik tight oil zone and the Alpine field oil-producing horizon
by about 900 feet of Jurassic age lower Kingak Formation shale and about 300 feet of Jurassic
age upper Kingak Formation siltstone. The Kingak Formation will serve as the arresting and
confining zone. Above the oil-producing stratigraphic horizon at Alpine lie more than 5000
feet of Cretaceous shale and siltstone, and about 800 feet of permafrost.

The strata at Alpine are almost horizontal, dipping about 1 to 2 degrees to the southwest, and
are unfaulted above the proposed injection interval. Northwest-trending normal faults, which
are interpreted to have as much as 50 feet of displacement within the Ivishak Formation, die
out in the thick shale section of the lower Kingak Formation. Available evidence suggests that
the faults do not naturally act as fluid conduits. Any preferential fluid movement along the
faults which might occur during injection would likely be restricted to the Ivishak Formation
itself.

Both the Ivishak and Sag River injection intervals are naturally saline. ARCO reports that
water samples taken from flow tests were measured to have about 23,000 mg/L of TDS, or
more than twice the 10,000 mg/L regulatory threshold used to define a USDW. Generally
speaking, formation water salinity increases with depth, and so ARCO has used available
information to estimate the quality of ground water found in aquifers above the injection
intervals and below the permafrost.




Since no water samples have been taken above the oil-producing zone, these ground water
quality estimates are based upon the analysis of geophysical borehole logs. These logs are
records of the natural gamma radiation, density, and electrical conductivity of the rock and
formation water measured before the borehole was cased. Review of these logs show that
there are few clean (free from clay minerals or coal) sandstones within the stratigraphic section
between the oil-producing horizon and base of the permafrost. Borehole log analysis of these
few intervals suggests that they have formation water above the 10,000 mg/L. TDS level which
defines a USDW, and most of these few clean sandstones have formation water with an
estimated TDS concentration of about 20,000 mg/L.

ARCO submitted information to support an aquifer exemption request in the event that EPA
were to determine that some aquifers beneath the permafrost are fresh enough to qualify for.
protection as USDWs. This aquifer exemption request points out that ground water beneath
the permafrost is not utilized as a drinking water supply anywhere on the North Slope,
estimates the expense of extracting and treating the brackish to saline ground water for use as
drinking water, and documents the availability of abundant fresh surface water resources which
can be inexpensively treated for use as drinking water. In response, EPA has reviewed the
geophysical borehole logs, ARCO’s log analysis, the opinion of an AOGCC geologist with
expertise in log analysis, and concluded that the available information suggests the few aquifers
found beneath the permafrost at Alpine are too naturally saline to qualify as USDWs.

Since the proposed well(s) will not inject below a USDW, EPA may allow less stringent
requirements for area of review, construction, mechanical integrity, operation, monitoring, and
reporting than would otherwise be required by the UIC regulations (see 40 CFR 144.16). At
the Alpine field, EPA intends to only relax some of the operating and monitoring requirements,
as described below.

Compatibility of Formation and Injectant: Based upon the applicability of past injectibility
studies and injection practices at Prudhoe Bay and other North Slope fields, EPA intends to
waive the requirements of 40 CFR 146.12(¢e) and 146.14(a) which require sampling and
characterization of formation fluids and matrix in order to determine whether or not they are
compatible with the proposed injectant.

Injection Zone Fracturing: Class I injection wells are prohibited from injecting at pressures
which would initiate new fractures or propagate existing fractures within the injection zone.
The draft permit instead allows hydraulic fracturing within the injection zone so long as new
fractures are not initiated nor existing ones propagated within the upper confining zone.

Injection will be limited to the Ivishak and Sag River Formations. The uppermost injection
interval (Sag River Formation) is about 8500 feet beneath the land surface, and approximately
1000 feet below the oil-producing horizon. The strata between the Sag River and the
overlying oil-producing stratum is composed mostly of practically impermeable shale and
siltstone.




Ambient Monitoring Above the Confining Zone: EPA intends to waive the requirement to
monitor the strata overlying the confining zone for fluid movement (see 40 CFR 146.134).
The principal purpose of this requirement is to protect overlying USDWs, which are not
present at Alpine.

Summary of Proposed Action and Permit Conditions

EPA has primary enforcement authority in Alaska for Class I injection wells as they are
regulated by the UIC program, which is authorized by Part C of the Safe Drinking Water Act.
EPA grants Class I injection well permits are granted to ensure that waste fluids are safely
injected for disposal beneath any existing USDWs, and remain below the confining zone. EPA
proposes to grant a permit to ARCO for up to three Class I non-hazardous waste injection
wells at the Alpine field, located in the Colville River delta on the North Slope of Alaska. EPA
has considered all of the available disposal options, and concludes that underground injection is

the most appropriate way to dispose of non-hazardous fluid waste generated at the Alpine
field.

Based upon available information, EPA has determined that there are no USDWs beneath the
Alpine field area. Considering the absence of USDWs, EPA proposes to grant ARCO a waiver
of the UIC program regulation which prohibits hydraulic fracturing of the injection zone
during operation (40 CFR 146.13). This waiver is necessary to enable the injection of fluid
wastes which contain a small fraction of solid material, and is authorized by the UIC program
regulations under 40 CFR 144.16a.

The draft permit contains general legal provisions common to all EPA UIC program permits,
specific technical requirements which apply to all Class I injection wells, and particular
technical requirements for the proposed injection operation. EPA contacts for further
information are Grover Partee at (206) 553-6697 or Jonathan Williams at (206) 553-1369.




4.0 AREA OF REVIEW
4.1 Introduction

All underground injection wells must meet performance standards that prohibit movement of
fluid containing any contamination into underground sources of drinking water (USDW) per
40 CFR 144.12. However, despite the lack of any identifiable drinking water source below the
permafrost, the EPA has historically required a demonstration that contaminants cannot move
into any saline aquifer(s) that lie above the confining zone.

To meet this performance requirement, the regulations require a description of the geological
and hydrological structure of the subsurface area, 40 CFR 146.14(a)(4)-(6); and that
transmissive faults or open conduits through the confining zone within the area of review be
accounted for, 40 CFR 146.14(a)(3)-(4).

The Area of Review (AOR) is either regulatory (1/4-mile radius for Class | Industrial injection
wells) or it is based upon the calculated injection pressure build-up radius sufficient to move
fluids into any overlying aquifer. This pressurized area is termed the zone of endangering
influence (ZEI). If the ZEI is larger than the statutory AOR, it becomes the appropriate area
to make no contamination demonstrations. The following discussion justifies a 1/4 mile AOR
instead of one based on the ZEI.

CPAI believes that the ZEl is no larger than the statutory AOR and recommends that the AOR
be set at 1/4 mile. A 1/4 mile AOR is consistent with the facility's first Class | well permitting
in the Sag River and Ivishak Formations.

4.2 Project Management AOR

Fracturing and Development Drilling:

Fracturing of the injection zone is expected to be 700 feet or less radially. This will not conflict
with field development since the injection zone is much deeper than the hydrocarbon
reservoir, and it is overlain by 1500 feet of confining shale. Exhibit 4-1 shows disposal well
penetrations on the Sag River Depth Structure map.

Disposal Zone Pressure Buildup:

Based on modeling, Exhibit 4-2 shows how CD1-19A pressure buildup looked after the end
of injection assuming the maximum volume of waste associated with the project was injected
only into that well. At the end, the increase will be 105 psi at a distance of 1/4 mile from the
injection point in a most extreme scenario. At 1/2 mile it will be 100 psi. After injection ceases
it will gradually decline from about 50 psi above original pressure to original pressure.

Waste Plume Location:

A radial disposal domain for 19 MMB will generate a plume radius of about 2000 feet if the
Ivishak Formation is used exclusively for disposal. Since there is no natural horizontal
pressure gradient in the Sag River and Ivishak formations, and the injected fluid is about the

Permit No. AK-11003-B 4-1 Renewal Application, August 1, 2018



same density as the in-situ brine, there should not be any fluid migration after injection
ceases.

Associated Wells

Based on top Sag River penetration, the closest existing well to the WD-02 disposal location
is about three thousand feet away as shown on Exhibit 4-1.

Exhibit 4-3 shows the surface location of WD-02 on CD1 pad, as well as water flow contours.
Exhibit 4-4 shows CD1 pad, water flow contours, and the surrounding area.

Fault Influences:

There are no transmissive faults in the AOR.
Conclusion:

CPAI has no wells within the %2 mile AOR that require corrective action in order to prevent
fluids from moving above the confining zone. CPAI believes that the ZEI is no larger than the
statutory AOR and recommends that the AOR be set at 1/4 mile. A 1/4 mile AOR is consistent
with the facility's first Class | well permitting in the Sag River and Ivishak formations.

If CPAI later discovers that a well within the AOR that requires corrective action to prevent
fluid movement, then CPAI will inform EPA upon such discovery and provide a correction
action plan for EPA review and approval. If EPA or CPAI discovers that fluids have moved
above the confining zone along a wellbore within the AOR, then injection shall cease until the
fluid movement problem can be diagnosed and corrected.
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Exhibit 4-1 Area of Review  (well penetrations on top Sag River Fm)

ConocoPhillips




EXHIBIT 4-2
ALPINE CD1-19A MAXIMUM DISPOSAL

PRESSURE BUILDUP (DUE TO WASTE INJECTION)
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Exhibit: 4-3
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5.0 RESERVOIR AND WELL PERFORMANCE

5.1 Formation Testing and Monitoring

There have been no notable, adverse operational incidents with well WD-02 since the well
was completed in April 1999. Operational events of significance (see Exhibit 7-7) for the WD-
02 well can be summarized as follows:

e 24 mechanical integrity tests on the inner annulus (MITIA)
e Tubing string replaced in 2011 after failed MITIA
e Flo-Seal Treatment to seal suspected packer leak after failed MITIA in 2012

Step Rate Test:

A SRT was performed on well WD-02 in April 1999, and a plot of the results is included as
Exhibit 5-1. The formation broke at 1.4 BPM using 8.5 ppg brine with 1980 psi on the tubing.
The fracture gradient is 0.66 psi/ft. This is in good agreement with lvishak fracturing at
Prudhoe Bay Field and with the gradient of 0.63 psi/ft obtained from previous Class | well
CD1-19A.

Given an SRT has been completed and it correlates well with other North Slope locations,
CPAI requests that the EPA not require another.

Pressure Falloff/ Shut-in Pressure Surveys:

Exhibit 5-2 shows the PFO for WD-02 obtained in March 2002 prior to the annual compliance
testing. With 8.3 ppg freshwater in the well and 700 psi at the surface, the curve generates a
reservoir pressure gradient of 0.491 psi/ft. The reservoir pressure at 9200 feet TVD is 4517
psi. The 0.491 psi/ft gradient is the same as was measured for the CD1-19A PFO.

CPAI does not anticipate completing another PFO unless it is required or unless operational
needs are identified. Reservoir static pressures can be obtained in the future between
injection cycles as needed. It is requested that the EPA not require another PFO at this time.

Channel Logqing:

A channel log, most likely an oxygen activation log, will be performed every other year.
Subsequently, it is proposed to run a temperature log every other year to confirm waste
confinement. CPAI proposes to continue running these logs in coordination with annual MIT
testing on CD1-01A. The last dual oxygen activation and temperature logs were run March
4th 2018. The surveys indicated no out of zone injection or leaks in the tubing and production
casing above the perforated intervals.

5.2 Annulus Pressure Testing

The inner annulus and packer were tested to 3500 psi upon completion of the WD-02 well.
The inner annulus has since had 23 MITIA’s run; the first at 3500 psi. The last MITIA was run
on March 39, 2018, where the inner annulus was tested at 3510 psi, demonstrating
mechanical integrity of the tubing, production casing, and production packer.
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Since operational conditions are not anticipated to change, CPAI proposes to continue
performing annual MITIA’s in coordination with CD1-01A' s annual MITIA.

53 Well Stimulation
No well stimulation activities have been carried out on WD-02.
5.4 Corrosion Effects

To date no significant corrosion or erosion has been detected in the well. Mechanical integrity
testing over the life of the well, including caliper surveys and pressure tests of the inner
annulus, have not indicated metal loss concerns. Valve or surface piping has not shown the
need for replacement. Should concern arise, diagnostic tools would be employed and any
marginal equipment would be replaced.

5.5 Injection Pressure

Exhibit 5-3 illustrates the injection pressure, inner annulus pressure, and injection rate since
injection was initiated in May 1999. The injection pressure shows excursions typically due to
annual compliance testing activities or other wellwork operations. Daily average flow rates
average around .7 BPM and range from 0 — 1 BPM as the injection pumps cycle off and on
throughout the day. The flow rate displays a seasonal pattern peaking in the winter during
ice road season when the camps are full.

CPAI requests the EPA recognize the previous successful operations and not place an
injection limit on the well that would restrict its operation as future pump and piping changes
are possible.

The future injection pressure is expected to continue the existing trend, as follows:

1. Average Injection Pressure 1300 — 1700 psi
2. Maximum Injection Pressure 3200 psi

Waiver Request: Pursuant to 40 CFR 144.16, CPAI requests that the EPA waive the
prohibition against fracturing the injection interval as outlined in 40 CFR 146.13(a)(1).

Additionally, CPAI requests that the EPA continue to permit the disposal well to operate at a
maximum injection pressure of 3200 psi, with temporary spikes exceeding this limit for
compliance testing activities and transmitter maintenance, up to the 5000 psi working
pressure of the wellhead. Injection operations will conform to 40 CPR 146.13 (a) which
prohibits fracturing of the confining zone. (See Section 6.0 for additional fracturing
discussions).

5.6 Compatibility of Fluids and Formation

Well WD-02 has injected 6.1 million barrels of graywater and produced water into the lvishak
Formation as of January 1, 2018. A very large amount of similar slurry and other wastes have
been injected at numerous other sites across the North Slope for over 30 years; therefore, it
is well established that there is no compatibility problem between these injectants and the
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receiving sandstone formations. Additionally, 1.3 million barrels have been injected into well
CD1-01A three thousand feet away, the bulk of it being drilling fluids and drill cuttings. Proof
of fluid and formation chemical compatibility is well established in other reports to the EPA
and the State of Alaska. These are available upon request.

Waiver Request: CPAI requests a waiver from the requirements of 40 CFR 146.12 (e) (4) —
(5) and 146.14 (a)(8) that requires (1) sampling and physical/chemical characterization of
formation fluids, and proof that the injectant is compatible with formation waters and; (2)
sampling and physical/chemical characterization of the injection matrix.
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Exhibit 5-1 WD-2 Step Rate Test

WD-2 Step Rate Test
Surface Fracture Pressure

April 1999

3000

2500

2000
)
7] /
o / Fracture Pressure = 1.38 BPM, 1984 psi
?
(%]
o
B 1500

1000 /

500
0.00 0.50 1.00 1.50 2.00 2.50 3.00

Injection Rate, BPM



Exhibit 5-2 WD-02 Pressure Fall-Off
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Exhibit 5-3 WD-02 Well Performance Plot
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6.0 PERFORMANCE STANDARDS AND COMPLIANCE

6.1 Waste Confinement

Hydraulic Fracturing:

To investigate formation fracturing effects, a modeling study was undertaken in August of
2007 to help quantify the behavior of injecting solids slurry into the lvishak Formation
associated with well CD1-19A. An industry-available three-dimensional hydraulic fracturing
simulator was used to predict fracture growth during slurry injection. A prominent licensed
commercial product was employed; built and maintained by Meyer and Associates, Inc. for
industry use. The study was conducted by an ASRC Energy Services geophysical consultant
and is provided in Appendix B.

Rock properties used in the model were based on laboratory core experiments from offset
wells and data from sonic log derived parameters. Disposal well CD1-19A is mainly
completed in the lower section of the lvishak. This lower section was programmed to be used
in conjunction with some upper Ivishak perforations.

Fracture modelling cases were run using 10.1 ppg slurry, a rate of 3.5 BPM, and for volumes
at 2500 Bbils. Different fracture geometries that developed for various types of completion
scenarios were also investigated using the most extreme operating conditions. A sensitivity
case using reduced rock permeability and a low leak-off parameter was also run. In addition,
a situation was run with grind-inject slurry injected only into the Sag River Formation. This
generated a slight penetration of the overlying massive confining zone. Nineteen of the above
cases are included in the Appendix B report.

Exhibit 6-1 summarizes results from the fracturing study. Exhibit 6-2 shows the expected
fracture profiles. It can be seen that fracture half-lengths ranged from about 400 feet to about
600 feet. Sensitivity cases using the most extreme operating conditions generated a fracture
approaching 800 feet using only the current existing perforations in the Ivishak. In no case
did the fracture grow out of the lvishak formation. Wastes were confined to the lower injection
zone under all excessive conditions, with perforations as they now exist.

Geologic Faulting:

There are no transmissive faults in the general area. The few minor faults that exist have little
throw and the sands are frequently juxtaposed against shale.
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Uncemented Wellbores:

Based on top Sag River penetration the closest existing well to the disposal location is about
three thousand feet away. Should any well be drilled in the nearby area and penetrate the
injection zone it will be fully cemented and isolated.

Conclusions:

e Confinement problems will not occur due to hydraulic fracturing during waste disposal
operations.

There are no fault transmissibility issues.

There should not be any uncemented wellbore problems.

As mentioned in Section 4.0, the waste plume will not migrate when injection ceases.
There are no vertical or horizontal confinement issues associated with waste injection.

6.2 Ambient Monitoring of Overlying Strata

There are no USDWs below the permafrost. There are no improperly sealed, completed, or
abandoned wellbores within the AOR or nearby area. Section 3.0 data shows that the
geological formations are continuous and the minor faults in the far-field areas are sealing.
While fracturing will occur at the injection well it will be confined. Development wells drilled in
the area will be at least 1,200 feet shallower than the disposal zone. There is limited chance
of any waste penetration of the confining zones, based on 18 years of disposal history in the
Ivishak formation at the Alpine Field, and such an occurrence must be viewed as miniscule.
CPAI therefore proposes not to conduct ambient monitoring in the formations overlying the
injection zone.

Waiver Request: Based on the above facts, a waiver is requested from 40 CFR 146.13(b)(1)
and (4) and 40 CFR 146.13(d) to the extent it would otherwise require monitoring of overlying
strata, or monitoring at any external location in the injection zone. This request is consistent
with 40 CFR 144.16, which allows the Director to waive monitoring requirements when there
are no underground sources of drinking water to protect.

Permit No. AK-11003-B 6-2 Renewal Application, August 1, 2018



Exhibit 6-1

Fracture Modeling for CD1-19A Waste Injection

-

(({ Dimensions vary depending' upon how wel! is completed. Numbers shown are averages )))

 ——

[ : Expected Volume

Maximum Volume

{{(Sensitivity Cases))

1000 Bbils Slurrv

J
2500 Bbls Slurry
—_—

|
Expected Case S ppg 's_lum;,imemd,atm;
I L
Frac Half length Feet, Approximate | 350-500 'i_igi 520-730
Frac Total Height (up plus down) Feet, | 75 & 75
Frac Width — Inche 008 | E 0.1

i

_|Rate Sensivity 9.6 ppg slurry injectéd at 35 BPMT T
Frac Half length — 'Feet, Approximate 370-540

_|Frac Total Height (up plus down)

Feet Approximate 75

Frac Width

Inches. Approximate 0.09

Heavy Slurry Sensivity Cases
Heavy Slurry Sensivity 101 ppg slurry injected at 2.5 apu .
- 1000 Bbls|
. \5‘-,_-
Frac Half length Feet, Approximate 365 i 430 |
Frac Total Height {(up plus down) Feet, Approximate 100 ;‘? 135
Frac Width Inches, Approximate 0.14 —%15 0.13 o
=
“ [1000 Bbls| ) E?ﬂ 25008bis| | |
i
Frac Half length Feet, Approximate 370 ‘L 465
Frac Total Height (up plus down)  |Feet, Approximate 100 i 135 : 1
Frac Width lInches, Approximate 0.16 0.15 B
! ! l |




Exhibit 6-2

Typical Fracture profiles
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7.0 WELL CONSTRUCTION AND INTEGRITY

7.1 Construction and Operation

The design of WD-02 exceeds all Class | well requirements listed in federal and state
regulations; the well is designed so that damage from injection will be minimal. Well WD-02
was drilled in March/April 1999 and placed in injection service in May 1999. The WD-02
construction schematic is included as Exhibit 7-1. Construction details and nineteen years of
operational events are included in Exhibit 7-7.

Over the life of the well there have been 24 MITIA’s of which three have failed. A failed MITIA
in April 2011 was remedied by replacing the tubing in May of the same year. Two failed
MITIA’s in March and April of 2012 were addressed by a Flo-Seal treatment of the packer in
May of the same year. The well has demonstrated no indications of loss of mechanical
integrity since then.

Annual compliance testing has occurred beginning in 2000. Up until 2005 a full suite of logs
was run on WD-02 including a water flow log, spinner survey, and caliper survey; beginning
in 2005 these logs have been run every other year. Fill depth tags and MITIA’s have been
performed every year beginning in 2000. With the exception of the three failed MITIA’s all of
the WD-02 annual compliance testing has shown that the well is in good mechanical
condition.

7.2 Well Failure Plans

Well WD-02 is an existing Class | well, and the monitoring and alarm systems in place that
were submitted as part of the original 1997 permit application under EPA Permit No. AK-
11003-A have been approved as meeting the monitoring requirements. The monitoring and
control procedures are well established. An injection process control and equipment
description for WD-02 operation is included in Exhibit 1-8.

Diagnostics will be run if injectivity suddenly rises or falls beyond predetermined limits. Either
a gradual or sudden pressure increase can indicate that perforations are plugging and a well
cleanout may be required. A significant decrease in injection pressure may be a sign that a
new fracture system has developed, and depending upon the magnitude and character,
diagnostic logs might be run. A tubing or packer assembly leak would be detected by the
annulus pressure monitoring program. This problem is repaired by "killing" the well,
performing diagnostics to identify the source of annular communication, then remediating the
failed component.

If diagnostic tools indicate abnormal up-hole channeling, the channel would be squeezed off
with cement. A follow up survey would be run to verify that the problem was corrected.

If a leak is encountered at the wellhead, injection would be shut down immediately and a plug
set in the tubing to isolate the leak. The failed component could then be replaced. This
problem occurs very rarely because all wellhead systems have redundant back-up sealing

Permit No. AK-11003-B 7-1 Renewal Application, August 1, 2018



mechanisms. Any spill would be contained and cleaned up as outlined in the spill contingency
plan.

7.3 Well Abandonment Plan

Abandonment will be implemented in accordance with procedures for waste disposal wells.
At the time of final abandonment, the plan will be revised to reflect the current AOGCC
regulatory requirements and/or current EPA regulations, as well as utilizing current
technology applicable to the condition of the well. Both agencies will be notified in sufficient
time to witness the abandonment operation. Approvals will be obtained via AOGCC Form 10-
403 and EPA Form 7520-14. The current abandonment procedures are included in Exhibits
7-5 and 7-6. They detail how plugs will be set and the well left.

The Exhibit 7-9 diagram represents the abandonment scenario for the well. It is used to
provide abandonment data for illustrative purposes to support the attached EPA Form 7520-
14 (Exhibit 7-6). Understandably, specific action plans cannot be included in some places on
the form because perforation intervals and perhaps tubular sizes will vary depending upon
how the disposal process proceeds. Also, the type, grade, and quantity of cement used will
depend on the well bore geometry and physical conditions existing at the time.

Should well conditions dictate a major revision in the plan, both regulatory agencies will be
consulted and agreement reached on a satisfactory way forward.

Permit No. AK-11003-B 7-2 Renewal Application, August 1, 2018
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Exhibit 7-1 Well Schematic

WD-02

A & "
ConOCOPhilli S Well Attributes Max Angle & MD TD
p Wellbore API/UWI Field Name Wellbore Status Incl (°) MD (ftKB) Act Btm (ftKB)
Alaska, Inc. 501032028500 ALPINE DISP 19.80 5,450.00 10,255.0
Comment H2S (ppm) Date Annotation End Date KB-Grd (ft) Rig Release Date
SSSV: NIPPLE Last WO: 5/13/2011 4/4/1999
WD-02, 3/16/2018 7:55:10 AM Last Tag
Verfical schemafic. (actual) Annotation Depth (ftkB) _|End Date Last Mod By
Last Tag: RKB 9,871.0 3/4/2018 claytg
HANGER;zg.BﬁE— Last Rev Reason
T Annotation End Date Last Mod By
Rev Reason: EPA Compliance Tag 3/4/2018 claytg
Casing Strings
Casing Description OD (in) ID (in) Top (ftKB) |Set Depth (ftKB) Set Depth (TVD)... |Wt/Len (l...|Grade Top Thread
CONDUCTOR 16 15.062 36.0 137.0 137.0 62.58(H-40 WELDED
Casing Description OD (in) ID (in) Top (ftKB) |Set Depth (ftKB) Set Depth (TVD)... |Wt/Len (l...|Grade Top Thread
SURFACE 95/8 8.921 38.3 2,800.1 2,782.4 36.00(J-55 BTC
E H Casing Description OD (in) ID (in) Top (ftKB) |Set Depth (ftKB) Set Depth (TVD)... |Wt/Len (l...|Grade Top Thread
PRODUCTION 7 6.276 35.0 10,279.0 26.00(L-80 BTCM
7.625"x7" @ 1619’
[ Tubing Strings
Tubing Description String Ma...|ID (in) Top (ftKB) Set Depth (ft..|Set Depth (TVD) (...|Wt (Ib/ft) Grade Top Connection
TUBING 31/2 2.992 29.8 9,376.4 9,064.3 9.30|L-80 EUE-M
1 Completion Details
. _ 4 Top (TVD) | Top Incl Nominal
CONDUCTOR; 36.0-137.0 ~ Top (ftKB) (ftKB) ©) ltem Des Com ID (in)
29.8 29.8 0.12 |HANGER FMC TUBING HANGER 3.500
2,095.3 2,077.7 2.39 INIPPLE CAMCO 'DS' NIPPLE w/2.812 NO GO PROFILE 2.812
9,298.0 8,989.1 16.70 [LOCATOR SEAL ASSEMBLY LOCATOR 3.000
9,307.6 8,998.3 16.64 | SEAL ASSY BAKER 80-40 PBR & SEAL ASSEMBLY w/10' STROKE 4.000
9,321.0 9,011.1 16.57 |PACKER BAKER 47B2 FHL PACKER 3.000
9,364.1 9,052.4 16.29 [NIPPLE HES 'XN'NIPPLE 2.813" PROFILE w/2.75" NO GO 2.750
NIPPLE; 2,095.
E 9,375.9 9,063.8 16.19 |WLEG WIRELINE ENTRY GUIDE 3.000
Perforations & Slots
Shot
Dens
Top (TVD) | Btm (TVD) (shots/ft
Top (ftKB) | Btm (ftKB) (ftKB) (ftKB) Zone Date Type Com
9,459.0 9,472.0 9,143.8 9,156.3 | KNGKD, 4/9/1999 6.0 | IPERF 3 3/8 HSD; 60 deg ph
SURFACE; 38.3-2,800.1 ———— 4 . KNGKE,
KNGKF, WD-02
9,514.0 9,5632.0 9,196.8 9,214.1 [ KNGKD, 4/9/1999 6.0 | IPERF 3 3/8 HSD; 60 deg ph
GAS LIFT; 9,249.2 KNGKE,
KNGKF, WD-02
9,632.0 9,5652.0 9,214.1 9,233.3 | KNGKD, 4/8/1999 6.0 | IPERF 3 3/8 HSD; 60 deg ph
KNGKE,
KNGKF, WD-02
LOCATOR; 9,298.0
9,612.0 9,627.0 9,290.8 9,305.2 [ KNGKD, 4/8/1999 6.0 | IPERF 3 3/8 HSD; 60 deg ph
KNGKE,
SEAL ASSY; 9,307.6 KNGKF, WD-02
PACKER; 9,321.0
9,702.0 9,712.0 9,377.2 9,386.8 | KNGKD, 4/8/1999 6.0 | IPERF 3 3/8 HSD; 60 deg ph
KNGKE,
KNGKF, WD-02
NIPPLE; 9,364.1 9,803.0 9,818.0 9,474.3 9,488.8 | KNGKD, 4/8/1999 6.0 [ IPERF 3 3/8 HSD; 60 deg ph
KNGKE,
KNGKF, WD-02
WLEG;9.375.9 9,837.0| 9,867.0| 9,507.1] 9,536.1 |KNGKD, 47771999 6.0|IPERF |3 3/8 HSD; 60 deg ph
KNGKE,
] - KNGKF, WD-02
IPERF; 9,459.0-9,472.0 ————
N B 9,876.0| 9,896.0| 9,5448| 9,564.1|KNGKD, 47711999 6.0 | IPERF 3 3/8 HSD; 60 deg ph
] | KNGKE,
IPERF; 9,514.0-9,532.0 ———— KNGKF, wb-02
IPERF; 8,532.0-9,562.0 ——— 9,900.0| 19,9200 9,567.9| 9,587.2 | KNGKD, 47771999 6.0 |IPERF 3 3/8 HSD; 60 deg ph
] B KNGKE,
B | KNGKF, WD-02
IPERF; 9,612.0-9,627.0 ————
] [ 10,017.0| 10,047.0 9,681.1 9,710.1 | KNGKD, 4/7/1999 6.0 | IPERF 3 3/8 HSD; 60 deg ph
KNGKE,
— [ KNGKF, WD-02
IPERF; 9,702.0-9,712.0 ————
Mandrel Inserts
IPERF; 9,803.0-9,818.0 ——— St
] | ati
on Top (TVD) Valve Latch | Port Size | TRO Run
__ | N Top (ftKB) (ftKB) Make Model | OD (in) Serv Type Type (in) (psi) Run Date Com
|PERF: 9,837.0-9,867.0 1 9,249.2 8,942.4 | CAMCO KBMG 1|GASLIFT [DMY BK 0.000 0.0]4/3/2012
— B Notes: General & Safety
End Date Annotation
4/6/2011 NOTE: View Schematic w/ Alaska Schematic9.0

IPERF; 9,876.0-9,896.0 ————

IPERF; 9,900.0-9,920.0 ————

IPERF; 10,017.0-10,047.0 ———

PRODUCTION 7.625"x7" @
1619, 35.0-10,279.0




Exhibit 7-2 AOGCC Completion Report
STATE OF ALASKA

ALASKA OIL AND GAS CONSERVATION COMM!SSION

WELL COMPLETION OR RECOMPLETION REPORT AND LOG

1, Status of well Classification of Service Well
ol O Gas [] Suspended L[] Abandoned [} Service Disposal Well
2. Name of Operalor ) 7. Permit Number
ARCO Alaska, Inc. g8-258
3. Address 8. AP Number
P. O. Box 100380, Anchorage, AK 99510-0360 50-103-20285
4. Locatlon of well at surface 9. Unit or Lease Name
444’ FSL, 2052' FEL, Sec. 32, T12N, RSE, UM Colville River Unit
At Top Producing Interval 10. Welt Number
161’ FSL, 489" FEL, SEC 32, T12N, RsE, UM wb-2
Al Tolal Depth 11. Fleld and Pool
85' FSL, 1565 FEL, SEC 32, T12N, RSE, UM Colville River Field
5, Elevation In feet (indicate KB, DF, elc.) 6. Lease Designation and Serial No. Alpine Oll Pool
DF 57" feet ADL 25558 ALK 4718

12, Date Spudded

13. Ddte T.D. Reached

14. Date Comp., Susp. Or Abandl.

15. Water Depth, if offshore

16. Neo. of Gompletions

March 9, 1989 March 26, 1999 April 4, 1999 N/A fest MSL 1
17. Total Deplh (MD + TVD) 18, Plug Back Depth (MD + TVD) [19. Directional Survey 20. Depth where SSSV set 21, Thickness of Permaltost
10255 MD / 9905' TVD 10152' Mb / 2805' TVD YES Ne [J N/A fest MD 858’

22, Type Elecirlc or Other Logs Run
GR/Res/Neu/Dens, USIT

23. CASING, LINER AND CEMENTING RECORD
SETTING DEPTH MD
CASING S1ZE | WT.PERFT, GRADE TOP BOTTOM HOLE SIZE CEMENTING RECORD AMOUNT PULLED
16* 62,54 H-40 Surface 115’ 42° 9 cu yds Portland Type IlI
'9.625" 36# - J-55 Surface 2800 12:258" 450 s ASIHL, 230 sx Class G
7.625" x 29.7# L-80 Surface 1584’ 8.5" 1800 sx Class G
7" 264# L-80 1584 10244’ 8.5" {included above)

24, Perlorations open to Production (MD + TVD of Top and Bottorn and 25, TUBING RECORD

inlerval, size and number} ] SIZE DEPTH SET (MD) PAGKER SET {MD}

9459-9472" MD  9137°-8149’ TVD 10017'-10047' MD 45" 797¢' 7864’

95140552 MD  919¢°-9226° TVD 9674'-9703' TVD

9812-9627" MD  9284'-5298’ TVD 26. ACID, FRACTURE, CEMENT SQUEEZE, ETC.

9702’-9712' MD  9370°-9380° TVD DEPTH INTERVAL {MD) AMOUNT & KIND OF MATERIAL USED

9803-9818 MD  9467-9482" TVD N/A

9837-9867' MD  9500™-9529" TVD all 6 spf

9876'-9896' MD  9538-9557° TVD

9900-9920° MD  9561-9580° TVD
27. PRODUCTION TEST
DCate First Preduction Methed of Operation (Flowing, gas liff, etc.)

Disposal well
Date of Test Hours Tested Production far  jOIlL-BBL GAS-MCF WATER-BBL CHOKE SIZE GAS-CIL RATIO
' Tesl Period »

Flow Tubing Casing Pressure Calculated OlL-BBL GAS-MCF WATER-BBL OlL GRAVITY - API (comn)
press. psl 24-Hour Rate >
28, CORE DATA

See Attachment

Brief deseription of lithology, porosity, fractures, apparent dips and pressence of oll, gas or water. Submit core chips.

Form 10-4G7 Rev. 7-1-80

CONTINUED ON REVERSE SIDE

Submit In duplicate




79, ‘ 0. 4
GEOLOGIC MARKERS FORMATION TESTS

NAME Inctude interval tested, pressure data, all fluids recovered and gravity.
MEAS. DEPTH TRUE VERT, DEPTH GOR, and fime of each phase.
Top Alpine 7154 T B94%
Base Alpine . 7185 6975

Annulus left open - freeze protected with diesel.

31, LIST OF ATTACHMENTS
Summary of Daily Operations, Directional Survey

32. | hereby certiy that the following is true and comact to the best of my knowledgse.

\9 ‘L Tifle Drilllng Team Leader Date §5-5.%9

,E,,(, Doud Chester

Signed

Prepared by Sharon Allsup-Drake

INSTRUCTIONS

General: This form is designed for submitting a complete and correct well completion report and log on ail types of lands and
leases in Alaska.

ltem 1: Classification of Service wells: Gas injection, water injection, steam injection, air injection, salt water disposal, water
sUpply for injection, observation, injection for in-situ combustion.

Item 5: Indicate which elevation is used as reference {(whare not otherwise shown) for depth measurements given in other
spaces on this form and in any attachments, '

ltem 16 and 24: | this well is completed for separate production from more than one interval {multiple completion), so state in
item 186, and in item 24 show the producing intervals for the interval reported in item 27. Submit a separate form for each
additional interval to be separately produced, showing the data pertinent to such interval,

ltem 21: Indicate whether from ground level {GL) or other elevation (DF, KB, etc.).

ltem 23: Attached supplemental records for this well should show the details of any multiple stage cementing and the location
of the cementing tool. ‘

Item 27: Method of Operation: Flowing, Gas Lift, Rod Pump, Hydraulic Pump, Submersible, Water Injection, Gas Injection,
Shut-in, Other-explain,

Item 28: If no cores taken, indicate "none".

Form 10-407




N STATE OF ALASKA Exhibit 7-3 AOGCC Sundry Report
ALA{ . OIL AND GAS CONSERVATION GOMN,_ JION
REPORT OF SUNDRY WELL OPERATIONS

1. Operations Performed: Abandon | Repairwell [ Plug Perforations [ Stimulate | Other |~
Alter Casing |~ Pull Tubing J¥*  Perforate New Pool [ Waiver | Time Extension ;“'
Change Approved Program |~ Operat. Shutdown |~ Perforate |~ Re-enter Suspended Well 7~
2. Operator Name: 4. Well Class Before Work: 5. Permit to Drill Number:
ConocoPhillips Alaska, Inc. - Development ™ Exploratory [~ 198-258
3. Address: ) , . 6. AP| Number:
P. 0. Box 100360, Anchorage, Alaska 99510 Stratigraphic ]~ Senice 50-103-20285-00
7. Property Designation (Lease Number): 8. Well Name and Number:
ADL 25558 WD-02

9. Field/Pool(s):
Colville River Field / Alpine Qil Pool

10. Present Well Condition Summary: ,

Total Depth measured 10255 feet Plugs (measured) None
true vertical 9905 feet Junk (measured) None
Effective Depth measured 10152 feet Packer (measured) 9321
true vertical 9805 feet (true vertucal) 9011
Casing Length Size MD TVD Burst Collapse
CONDUCTOR 102 16 137 137'
SURFACE 2772 9.625 2800 2782
PRODUCTION 1556' 7.625 1584' 1570
PRODUCTION 8660' 7" 10244’ 9901"

Perforation depth:  Measured depth: from 9459' to 10047
True Vertical Depth: 9144'-9710'

Tubing (size, grade, MD, and TVD) 3.5, L-80, 9376 MD, 9064 TVD

(

Packers & SSSV (type, MD, and TVD) PACKER - BAKER FHL @ 9321 MD and 9011 TVD
NIPPLE - CAMCO DS NIPPLE @ 2095 MD and 2078 TVD

11. Stimulation or cement squeeze summary:
Intervals treated (measured): not applicable
Treatment descriptions including volumes used and final pressure:

12. . Representative Daily Average Production or Injection Data
Oil-Bbt Gas-Mcf Water-Bbl Casing Pressure Tubing Pressure
Prior to well operation not applicable
Subsequent to operation not applicable
13. Attachments - 14. Well Class after work: .
Copies of Logs and Surveys run Exploratory ]~ Development [~ Sernice Stratigraphic [~
‘ 15. Well Status after work: oil * Gas [~ WDSPL 7
Daily Report of Well Operations XXX . . " )
v Rep P GSTOR [ WINJJ™ WAG[™ GINJ ]~ SUSP |~ SPLUG [~
16. | hereby certify that the foregoing is true and correct to the best of my knowledge. Sundry Number or N/A if C.O. Exempt:
311137
Contact Nina Anderson @ 265-6403
Printed Name Nina Anderson Title Drilling Engineer

. - o hone: -
Signature /3_ /> /,ZW( £ s ,%;; :a:e; 265-6403 Date - //‘/ /l y

Form 10-404 Revised 10/2010 Submit Original Only




Exhibit 7-4 Directional Survey

po "y
Cﬂiﬂmﬁilnlps Directional Survey

WD-02 : 501032028500 : 4/5/2018

MD TVD SS Corr SS Incline | Azimuth | Dog Leg X Y

0 0 58.7 58.7 0 0 0 386661.2 | 5976560
100 100 -41.3 -41.3 0.41 245.48 0.41 386660.9 | 5976560
200 200 -141.3 -141.3 0.32 227.56 0.14 386660.3 | 5976560
300 300 -241.3 -241.3 0.63 254.51 0.37 386659.6 | 5976560
400 399.99 -341.29 | -341.29 0.93 276.51 0.42 386658.2 | 5976560
500 499.95 -441.25 | -441.25 2.19 304.72 1.44 386655.9 | 5976561
600 599.81 -541.11 | -541.11 3.73 313.33 1.6 386652 | 5976564
700 699.52 -640.82 | -640.82 5.02 315.4 1.3 386646.6 | 5976570
800 799.06 -740.36 | -740.36 6.02 319.86 1.09 386640.3 | 5976577
900 898.36 -839.66 | -839.66 7.5 321.73 1.5 386633 || 5976586
1000 997.22 -938.52 | -938.52 9.81 316.73 2.43 386623.3 | 5976598
1100 1095.44 | -1036.74 § -1036.74 ] 11.79 313.6 2.06 386610.3 | 5976611
1200 1193.21 | -1134.51 | -1134.51 12.43 314.57 0.67 386595.4 | 5976626
1300 1290.94 | -1232.24§ -1232.24 ] 12.02 314.81 0.41 386580.6 | 5976641
1400 1388.89 [ -1330.19 § -1330.19 11.22 315.2 0.8 386566.6 | 5976655
1500 1486.98 | -1428.28 | -1428.28 11.2 315.34 0.03 386553.1 | 5976669
1600 1585.25 [ -1526.55 | -1526.55 10.14 315.87 1.06 386540.3 | 5976683
1700 1683.91 [ -1625.21 | -1625.21 8.63 316.02 1.51 386529.2 | 5976695
1800 1783.03 | -1724.33 | -1724.33 6.52 312.55 2.16 386519.9 ] 5976704
1900 1882.62 [ -1823.92 | -1823.92 3.8 309.31 2.73 386513.3 | 5976710
2000 1982.47 | -1923.77 | -1923.77 2.34 307.75 1.46 386509.1 ] 5976714
2100 2082.38 | -2023.68 | -2023.68 2.39 310.18 0.11 386506 [ 5976716
2200 2182.33 | -2123.63 | -2123.63 1.16 305.74 1.24 386503.6 | 5976718
2300 2282.31 | -2223.61 || -2223.61 0.99 304.17 0.17 386502.1 ]| 5976719
2400 2382.29 | -2323.59 | -2323.59 1.01 305.53 0.03 386500.7 | 5976720
2500 2482.27 | -2423.57 | -2423.57 1.07 295.44 0.19 386499.1 | 5976721
2600 2582.25 | -2523.55 || -2523.55 0.96 304.21 0.19 386497.6 | 5976722
2700 2682.23 | -2623.53 | -2623.53 1.06 306.37 0.11 386496.2 | 5976723
2800 2782.21 | -2723.51 ] -2723.51 1.01 306.09 0.05 386494.7 | 5976724
2900 2882.2 -2823.5 | -2823.5 0.9 306.62 0.11 386493.4 | 5976725
3000 2982.19 | -2923.49 | -2923.49 0.83 59.27 1.44 386493.4 | 5976726
3050 3032.16 || -2973.46 | -2973.46 3.22 87.84 5.04 386495.1 | 5976726
3100 3082.03 | -3023.33 | -3023.33 5.12 89.96 3.81 386498.8 | 5976726
3150 3131.75 | -3073.05 § -3073.05 6.92 95.25 3.76 386504 | 5976726
3200 3181.33 | -3122.63 | -3122.63 8.02 97.86 2.3 386510.4 | 5976725
3250 3230.79 | -3172.09 § -3172.09 8.76 97.37 1.49 386517.6 | 5976724
3300 3280.13 | -3221.43 | -3221.43 9.9 98.99 2.34 386525.6 | 5976723




Exhibit 7-4 Directional Survey
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MD TVD SS Corr SS Incline | Azimuth | Dog Leg X Y

3400 3378.07 | -3319.37 | -3319.37 13.39 111.35 4.27 386544.8 | 5976717
3450 3426.61 | -3367.91 | -3367.91 14.32 112.91 2 386555.9 | 5976712
3500 3475.03 | -3416.33 § -3416.33 14.59 113.04 0.54 386567.3 | 5976707
3550 3523.38 | -3464.68 | -3464.68 14.9 112.8 0.63 386578.9 | 5976702
3600 3571.64 | -3512.94 | -3512.94 ] 15.44 111.97 1.16 386590.9 | 5976697
3650 3619.76 | -3561.06 | -3561.06 | 16.04 111.08 1.29 386603.5 | 5976692
3700 3667.77 | -3609.07 | -3609.07 16.41 110.74 0.76 386616.5 | 5976687
3750 3715.69 | -3656.99 | -3656.99 16.76 110.24 0.76 386629.7 | 5976681
3800 3763.51 | -3704.81 | -3704.81 17.21 109.29 1.06 386643.4 | 5976676
3850 3811.25 | -3752.55 || -3752.55 17.39 108.81 0.46 386657.4 | 5976671
3900 3858.95 | -3800.25 | -3800.25 17.49 108.51 0.27 386671.5 | 5976666
3950 3906.61 | -3847.91 || -3847.91 17.67 108.1 0.44 386685.8 | 5976661
4000 3954.22 | -3895.52 | -3895.52 17.89 107.51 0.57 386700.2 | 5976656
4050 4001.78 | -3943.08 | -3943.08 18.06 107.13 0.41 386714.9 | 5976651
4100 4049.34 | -3990.64 | -3990.64 ] 17.91 106.33 0.58 386729.6 | 5976647
4150 4096.9 -4038.2 | -4038.2 18 106.01 0.27 386744.4 | 5976642
4200 4144.45 | -4085.75 || -4085.75 18.04 105.9 0.11 386759.2 | 5976638
4250 4191.96 | -4133.26 | -4133.26 ] 18.24 105.87 0.4 386774.1 ] 5976633
4300 4239.44 | -4180.74 | -4180.74 | 18.26 105.81 0.05 386789.1 ] 5976629
4350 4286.89 | -4228.19 | -4228.19 18.51 105.73 0.5 386804.2 | 5976624
4400 4334.31 | -4275.61 || -4275.61 18.49 105.41 0.21 386819.4 | 5976620
4450 4381.74 | -4323.04 | -4323.04 ] 18.41 104.81 0.41 386834.6 | 5976615
4500 4429.21 | -4370.51 | -4370.51 18.23 104.37 0.45 386849.8 | 5976611
4550 4476.73 | -4418.03 | -4418.03 18.04 103.78 0.53 386864.8 | 5976607
4600 4524.26 | -4465.56 | -4465.56 18.1 103.44 0.24 386879.8 | 5976603
4650 4571.76 | -4513.06 | -4513.06 § 18.27 103.4 0.34 386894.9 | 5976600
4700 4619.22 | -4560.52 || -4560.52 18.38 103.24 0.24 386910.2 | 5976596
4750 4666.67 | -4607.97 | -4607.97 18.35 103.2 0.07 386925.5 | 5976592
4800 4714.13 | -4655.43 || -4655.43 18.32 102.81 0.25 386940.7 | 5976588
4850 4761.6 -4702.9 | -4702.9 18.32 102.56 0.16 386956 | 5976584
4900 4809.06 | -4750.36 | -4750.36 § 18.35 102.19 0.24 386971.3 | 5976581
4950 4856.5 -4797.8 -4797.8 18.47 101.75 0.37 386986.7 | 5976577
5000 4903.93 || -4845.23 | -4845.23 18.44 101.52 0.16 387002.2 | 5976574
5050 4951.37 | -4892.67 | -4892.67 18.38 101.25 0.21 387017.6 | 5976571
5100 4998.85 | -4940.15 | -4940.15 18.18 100.97 0.44 387032.9 | 5976567
5150 5046.38 | -4987.68 | -4987.68 18.02 100.99 0.32 387048.1 ] 5976564
5200 5093.88 | -5035.18 | -5035.18 18.36 101.54 0.76 387063.4 | 5976561
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MD TVD SS Corr SS Incline | Azimuth | Dog Leg X Y

5250 5141.27 || -5082.57 | -5082.57 18.86 101.98 1.04 387079 | 5976557
5300 5188.6 -5129.9 | -5129.9 18.74 101.44 0.42 387094.7 | 5976554
5350 5235.9 -5177.2 -5177.2 19.07 103.13 1.28 387110.5 | 5976550
5400 5283.07 | -5224.37 | -5224.37 19.71 106.88 2.8 387126.4 | 5976546
5450 5330.13 | -5271.43 | -5271.43 19.8 106.93 0.18 387142.5 ] 5976540
5500 5377.22 | -5318.52 | -5318.52 19.48 106.69 0.66 387158.5 | 5976535
5550 5424.39 | -5365.69 || -5365.69 19.29 106.45 0.41 387174.4 | 5976530
5600 5471.62 | -5412.92 | -5412.92 19.05 106.17 0.51 387190 | 5976525
5650 5518.93 | -5460.23 | -5460.23 18.69 105.85 0.75 387205.5 | 5976521
5700 5566.32 | -5507.62 | -5507.62 18.5 105.63 0.41 387220.8 | 5976516
5750 5613.77 | -5555.07 | -5555.07 18.27 105.36 0.49 387235.9 ]| 5976512
5800 5661.28 | -5602.58 | -5602.58 18.06 105.45 0.42 387250.9 | 5976507
5850 5708.82 | -5650.12 | -5650.12 18.07 105.39 0.04 387265.8 | 5976503
5900 5756.37 | -5697.67 | -5697.67 17.94 105.65 0.31 387280.6 | 5976499
5950 5803.94 | -5745.24 | -5745.24 17.94 105.76 0.07 387295.4 | 5976494
6000 5851.49 | -5792.79 | -5792.79 18.1 105.65 0.33 387310.2 | 5976490
6050 5899.02 | -5840.32 | -5840.32 18.07 105.79 0.11 387325.1 | 5976485
6100 5946.57 | -5887.87 | -5887.87 17.94 105.53 0.31 387339.9 | 5976481
6150 5994.16 | -5935.46 | -5935.46 | 17.76 105.33 0.38 387354.6 | 5976477
6200 6041.8 -5983.1 | -5983.1 17.6 104.76 0.47 387369.2 | 5976473
6250 6089.42 | -6030.72 | -6030.72 17.92 104.84 0.64 387383.9 ] 5976468
6300 6137.01 | -6078.31 | -6078.31 17.82 104.49 0.29 387398.7 | 5976464
6350 6184.61 | -6125.91 | -6125.91 17.82 104.27 0.13 387413.4 ] 5976460
6400 6232.22 | -6173.52 ] -6173.52 17.74 103.81 0.32 387428.2 | 5976456
6450 6279.78 | -6221.08 | -6221.08 18.17 103.85 0.86 387443.1 | 5976453
6500 6327.24 | -6268.54 | -6268.54 | 18.52 103.59 0.72 387458.3 | 5976449
6550 6374.62 | -6315.92 | -6315.92 18.75 103.74 0.47 387473.8 | 5976445
6600 6421.95 | -6363.25 || -6363.25 18.86 103.32 0.35 387489.4 | 5976441
6650 6469.29 | -6410.59 | -6410.59 18.69 103.26 0.34 387505 | 5976437
6700 6516.69 | -6457.99 | -6457.99 18.46 104.09 0.7 387520.4 | 5976433
6750 6564.09 | -6505.39 | -6505.39 18.68 104.99 0.72 387535.8 | 5976428
6800 6611.49 | -6552.79 | -6552.79 18.46 106.08 0.82 387551 | 5976424
6850 6658.96 | -6600.26 | -6600.26 | 18.18 105.7 0.61 387566.1 ] 5976419
6900 6706.52 || -6647.82 | -6647.82 17.75 105.63 0.86 387580.9 | 5976415
6950 6754.14 | -6695.44 | -6695.44 | 17.73 105.12 0.31 387595.5 | 5976411
7000 6801.77 | -6743.07 § -6743.07 17.69 104.95 0.13 387610.1 | 5976407
7050 6849.38 | -6790.68 | -6790.68 17.91 104.66 0.47 387624.8 | 5976402
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7100 6896.91 | -6838.21 | -6838.21 18.26 104.94 0.72 387639.8 | 5976398
7150 6944.34 | -6885.64 | -6885.64 | 18.62 103.9 0.98 387655 | 5976394
7200 6991.73 | -6933.03 § -6933.03 18.58 104.2 0.21 387670.5 | 5976390
7250 7039.13 | -6980.43 | -6980.43 18.51 103.54 0.44 387685.8 | 5976386
7300 7086.55 | -7027.85 || -7027.85 18.47 103.58 0.08 387701.2 | 5976382
7350 7133.98 | -7075.28 | -7075.28 18.41 103.31 0.21 387716.5 ] 5976378
7400 7181.42 | -7122.72 § -7122.72 18.43 105.12 1.14 387731.8 § 5976374
7450 7228.85 | -7170.15 | -7170.15 18.46 106.5 0.88 387746.9 | 5976369
7500 7276.31 | -7217.61 ] -7217.61 18.21 105.78 0.67 387762 | 5976365
7550 7323.84 | -7265.14 § -7265.14 |} 17.93 106.02 0.58 387776.8 | 5976360
7600 7371.42 | -7312.72 § -7312.72 17.84 105.45 0.39 387791.5 | 5976356
7650 7419.05 | -7360.35 || -7360.35 17.57 106.02 0.64 387806.1 | 5976352
7700 7466.73 | -7408.03 | -7408.03 17.46 107.08 0.67 387820.5 | 5976347
7750 7514.43 | -7455.73 | -7455.73 17.47 106.17 0.55 387834.8 | 5976343
7800 7562.1 -7503.4 -7503.4 17.64 105.72 0.44 387849.2 | 5976338
7850 7609.71 | -7551.01 | -7551.01 17.9 105.49 0.54 387863.8 | 5976334
7900 7657.29 | -7598.59 || -7598.59 17.91 104.99 0.31 387878.6 ] 5976330
7950 7704.86 | -7646.16 | -7646.16 | 17.95 105.01 0.08 387893.4 | 5976325
8000 7752.41 | -7693.71 ]} -7693.71 18.1 104.82 0.32 387908.3 | 5976321
8050 7799.98 | -7741.28 | -7741.28 17.75 105.4 0.79 387923.1] 5976317
8100 7847.63 | -7788.93 | -7788.93 17.5 104.96 0.57 387937.6 | 5976313
8150 7895.31 | -7836.61 | -7836.61 17.53 105.05 0.08 387952.1 ]| 5976309
8200 7942.99 | -7884.29 | -7884.29 17.52 105.08 0.03 387966.6 | 5976305
8250 7990.64 | -7931.94 ) -7931.94 ) 17.78 105.29 0.54 387981.2 | 5976300
8300 8038.22 | -7979.52 | -7979.52 18.03 105.37 0.5 387995.9 | 5976296
8350 8085.74 | -8027.04 | -8027.04 § 18.19 105.61 0.35 388010.8 | 5976292
8400 8133.28 | -8074.58 | -8074.58 17.91 105.75 0.57 388025.7 | 5976287
8450 8180.9 -8122.2 | -8122.2 17.58 105.3 0.71 388040.3 | 5976283
8500 8228.56 | -8169.86 | -8169.86 ] 17.63 104.99 0.21 388054.8 | 5976279
8550 8276.19 | -8217.49 || -8217.49 17.81 104.7 0.4 388069.5 | 5976275
8600 8323.84 | -8265.14 | -8265.14 ] 17.49 104.63 0.64 388084.1 ] 5976271
8650 8371.57 | -8312.87 | -8312.87 17.17 104.72 0.64 388098.5 | 5976267
8700 8419.38 | -8360.68 | -8360.68 16.88 104.44 0.6 388112.6 | 5976263
8750 8467.19 | -8408.49 § -8408.49 17.15 104.55 0.54 388126.7 | 5976259
8800 8514.92 | -8456.22 || -8456.22 17.5 104.2 0.73 388141 | 5976255
8850 8562.53 | -8503.83 | -8503.83 18.09 105.02 1.28 388155.8 | 5976251
8900 8610.03 | -8551.33 | -8551.33 18.3 104.89 0.43 388170.8 | 5976247
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8950 8657.55 | -8598.85 || -8598.85 17.93 105.26 0.77 388185.7 | 5976242
9000 8705.14 | -8646.44 | -8646.44 ] 17.83 104.79 0.35 388200.5 | 5976238
9050 8752.69 | -8693.99 J -8693.99 18.16 104.4 0.7 388215.4 | 5976234
9100 8800.2 -8741.5 | -8741.5 18.15 104.13 0.17 388230.4 | 5976230
9150 8847.75 | -8789.05 || -8789.05 17.84 103.89 0.64 388245.4 ]| 5976226
9200 8895.39 | -8836.69 | -8836.69 17.51 103.71 0.67 388260 | 5976222
9250 8943.13 | -8884.43 || -8884.43 17.07 103.78 0.88 388274.4 | 5976218
9300 8990.98 | -8932.28 | -8932.28 16.68 103.61 0.79 388288.5 | 5976215
9350 9038.91 | -8980.21 | -8980.21 16.41 103.99 0.58 388302.2 | 5976211
9400 9086.92 | -9028.22 | -9028.22 15.99 104.84 0.96 388315.7 | 5976207
9450 9135.05 | -9076.35 | -9076.35 15.44 105.21 1.12 388328.7 | 5976204
9500 9183.27 | -9124.57 | -9124.57 15.23 105.23 0.42 388341.4 | 5976200
9550 9231.35 | -9172.65 || -9172.65 16.64 103.8 2.93 388354.7 | 5976196
9600 9279.25 | -9220.55 || -9220.55 16.66 102.92 0.51 388368.6 | 5976193
9650 9327.2 -9268.5 | -9268.5 16.3 103.24 0.74 388382.3 ] 5976190
9700 9375.21 | -9316.51 | -9316.51 16.16 103.14 0.29 388395.9 | 5976186
9750 9423.28 | -9364.58 | -9364.58 15.78 103.21 0.76 388409.2 | 5976183
9800 9471.43 | -9412.73 | -9412.73 15.47 103.35 0.62 388422.3 | 5976179
9850 9519.64 | -9460.94 | -9460.94 § 15.27 103.68 0.44 388435.1 | 5976176
9900 9567.9 -9509.2 | -9509.2 15.07 103.53 0.41 388447.8 | 5976173
9950 9616.21 | -9557.51 | -9557.51 14.8 103.7 0.55 388460.3 | 5976170
10000 |J 9664.57 | -9605.87 | -9605.87 14.61 104 0.41 388472.5 ] 5976166
10050 |§ 9712.98 | -9654.28 | -9654.28 14.39 103.77 0.45 388484.6 | 5976163
10100 |§ 9761.43 | -9702.73 | -9702.73 14.25 103.87 0.28 388496.6 | 5976160
10148 9807.98 | -9749.28 | -9749.28 13.96 102.76 0.83 388508 | 5976157
10255 9911.82 | -9853.12 | -9853.12 13.96 102.76 0 388533 | 5976151

174 records retrieved for Directional Survey




Exhibit 7-5 Well Abandonment Plan Outline

Final Well Abandonment Plan

Abandonment plans for waste disposal wells will be implemented in accordance with the
following procedures. At the time of final abandonment, these plans will be revised to reflect
the current State of Alaska Oil and Gas Conservation Commission regulatory requirements

and/or

current EPA regulations, as well as utilizing current technology applicable to the

condition of the well at this time. These agencies will be notified in sufficient time to witness
the abandonment operation. Approvals will be obtained via AOGCC Form 10-403 and EPA
Form 7520-14.

Abandonment Procedure

1.
2.
3.

No oA

9.

10.
11.

12.

Pressure test tubing by 7” casing annulus.

Rig up slickline unit to gauge tubing & tag bottom.

Rig up coiled tubing unit and pressure test BOP. If deemed necessary, perform fill
cleanout to expose perforated intervals. Establish circulation and lay in cement across
the perforated intervals. Pull up into tubing, circulate clean and down squeeze cement.
Well should be loaded with adequate kill weight fluid in tubing and inner annulus prior
to setting cement. Density of kill weight fluid to be modified to account for bottom-hole
pressure at time of abandonment.

Allow for cement to cure. Tag top of cement.

Set mechanical bridge plug in tubing at +/-1000" MD.

Use tubing punch to shoot holes in tubing above the bridge plug.

Establish circulation down tubing, taking returns from 7” casing valve. Fill tubing and
annular space with cement.

After allowing cement to cure, perform combo tubing with inner annulus drawdown
test.

Rig up on 9-5/8” by 7” casing annulus valves, pumping target volume based on annular
capacity to achieve minimum of 150’ of cement column in OA.

Perform outer annulus drawdown test.

Excavate wellhead, cut off all casing/tubing strings below ground level and weld on
metal cover.

Rig down equipment and reclaim location.



Exhibit 7-6 EPA 7520-14 P&A Form

OMB No. 2040-0042 Approval Expires 12/31/2018

United States Environmental Protection Agency

c EPA Washington, DC 20460
\Y4

PLUGGING AND ABANDONMENT PLAN

Name and Address of Facility Name and Address of Owner/Operator
Colville DeltaNo. 1 (CD1) Pad ConocoPhillipsAlaska,Inc.
Colville River Unit P.0.Box 100360;700G. Street AnchorageAK 99501
. . State County Permit Number
gocate Well ana Outline Unit on Alaska North Slope AK-11003-B
N Surface Location Description
| | | | | | 1/4 of SW 1/4 of S_W 1/4 of |___1/4 of Section i Townshipl_ZN Range 5E
— J— —_ |— J— — J— —_ |— J— —_ Locate well in two directions from nearest lines of quarter section and drilling unit
__:__I__:____:__I__:__ Surface
J_ |_ J_ J_ |_ J_ Location ____ ft. frm (N/S) ____ Line of quarter section
— | - | | e | - | | - and ____ ft. from (E/W) ____ Line of quarter section.
| | | I | | TYPE OF AUTHORIZATION WELL ACTIVITY
W I I I I I I E E\ Individual Permit ,E‘ CLASS |
IS Y N O I S o —
I I | 1 Area Permit [ ]cLassn
__|__'__|__ __|__|__|__ D Rule D Brine Disposal
D Enhanced Recovery
_J__LJ___J__LJ__ NumberofWeIIsl_
| | | | | | |—| Hydrocarbon Storage
L L [ 1cLassm
S Lease Name ADL025558 Well Number WD-02
CASING AND TUBING RECORD AFTER PLUGGING METHOD OF EMPLACEMENT OF CEMENT PLUGS
SIZE WT (LB/FT) | TO BE PUT IN WELL (FT) | TO BE LEFT IN WELL (FT) HOLE SIZE D The Balance Method
3-1/2"]9.3 9376 D The Dump Bailer Method
7" 26 8660 [] The Two-Plug Method
7-5/8"29.7 1619 12| other
9-5/8"|/36 2782
CEMENTING TO PLUG AND ABANDON DATA: PLUG #1 PLUG #2 PLUG #3 PLUG #4 PLUG #5 PLUG #6 PLUG #7
Size of Hole or Pipe in which Plug Will Be Placed (inche: 3-1/2" 7"
Depth to Bottom of Tubing or Drill Pipe (ft 9,376 10,279
Sacks of Cement To Be Used (each plug) - -
Slurry Volume To Be Pumped (cu. ft.) - -
Calculated Top of Plug (ft.)
Measured Top of Plug (if tagged ft.)
Slurry Wt. (Lb./Gal.) TBD TBD
Type Cement or Other Material (Class Ill) ClassG ClassG
LIST ALL OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED (if any)
From To From To
9459 9472 9803 9818
9514 9552 9837 9867
9612 9627 9876 9896
9702 9712 9900,10017 9920,10047
Estimated Cost to Plug Wells

$650M

Certification

| certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all
attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information, including the
possibliity of fine and imprisonment. (Ref. 40 CFR 144.32)

Name and Official Title (Please type or print) Signature Date Signed

EPA Form 7520-14 (Rev. 12-11)




Exhibit 7-7 Construction and Completion Reports

WD-02 Well Completion Summary Report

Overview — Well WD-2 was completed for injection on April 9, 1999 upon conclusion of
perforating.

Well Status — Sl pending start-up of surface facilites.

Key Dates — The Doyon 19 rig made it in off the ice road on March 8, after difficulties breaking
through the sea ice. The rig was accepted and the well was spudded at 1000 hrs on March
9. The rig was released at 0100 hrs on April 6. This is the first well drilled in the 1999
drilling season. Upon completion of WD-2, the rig moved onto the drilling pad to drill
well 1-19.

Surface casing — The 9-5/8” casing was set 10° off bottom (2810’), at 2800° MD on March 13.
Openhole logs were run to TD to satisfy permit requirements. The caliper indicated
several washed out intervals, and for that reason late adjustments were made in the
cement volumes. Cement returns were received at the surface.

Production casing —The 7 casing was set on bottom at 10,244. TD was slightly deeper at 10,255°.
Openhole logging was unsuccessful in reaching TD. Our goal was to log the entire
interval for an area reference, but ledges and washouts prevented getting tools to bottom.
After tools hung following a reaming pass, logging was halted. Cementing was adjusted
per the caliper, which reached the Sag River. The additional cement paid dividends since
there were problems losing circulation while cementing, and when the plug bumped
early fluid fell back in the annulus. In spite of this, top of cement was clearly seen to
6400° MD, with additional proper cement bond up to 6000°’MD. Target TOC was
6500’MD.

Cementing — Excellent results seen on both USIT logs run, due to the extra efforts on the drillers
and cementers.

Completion_interval — The Sadlerochit was drilled in good order. Gross sand from 9066’-
9727°TVDSS is 661°, but only 127’ TVD is pay quality (+13% porosity). The Sag River
extends from 8580°-8619” TVDSS, for 39’ gross. Net height is only 35’ of quality pay
sand. All intervals in the lower Sadlerochit with high sonic porosity and low resistivity
were shot, 191’ in all. The Sag River was not shot at this time to provide an opportunity
to adperf later as needed. It is the banked resource should injection fluids ever
irreparairably damage the lvishak. The packer was set intentionally in the base of the
Upper Kingak Shale to allow full logging across the Lower Kingak Shale to satisfy the
EPA. Our permit allows us to fracture and push injection fluids out of the disposal
interval and up into the Arresting Interval (Lower Kingak).

Bottomhole Pressures — The Lee Tool survey of 4/11/99 stopped at mid-perfs of 9,753’
MD/9,361" TVDSS and measured 4,596 psig. This is a gradient of 9.44 psi/ft.
Bottomhole temperature at that depth was measured to be 222°F.

Initial Injection Rates — A step rate test was conducted on 4/11/99 for the EPA to determine
fracture gradient. The fracture pressure was determined to be 1,984 psi WHP aat a rate

1
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of 1.38 BPM (1987 BPD). This corresponds to a formation fracture pressure of 6,259
psi, a fracture gradient of 0.66 psi/ft. This fracture gradient matches the most common
fracture gradient seen in the Sadlerochit Formation in the Prudhoe Bay Field. The step
rate test was conducted with 8.5 ppg winter SW sourced at CPF-3, and was heated to
approximately 150°F. The maximum injection rate reached during the brief test was 15
BPM at approximately 3200 psi.



Date
3/9/1999 0:00
3/9/1999 0:00
3/9/1999 0:00
3/9/1999 0:00
3/9/1999 0:00
3/9/1999 0:00
3/9/1999 0:00
3/9/1999 0:00
3/10/1999 0:00
3/10/1999 0:00
3/10/1999 0:00
3/10/1999 0:00
3/10/1999 0:00
3/11/1999 0:00
3/11/1999 0:00
3/11/1999 0:00
3/11/1999 0:00
3/11/1999 0:00
3/11/1999 0:00
3/11/1999 0:00
3/11/1999 0:00
3/12/1999 0:00
3/12/1999 0:00
3/12/1999 0:00
3/12/1999 0:00
3/12/1999 0:00
3/12/1999 0:00
3/12/1999 0:00
3/12/1999 0:00
3/12/1999 0:00
3/13/1999 0:00
3/13/1999 0:00

3/13/1999 0:00

3/13/1999 0:00

3/13/1999 0:00

3/13/1999 0:00
3/13/1999 0:00
3/13/1999 0:00
3/14/1999 0:00
3/14/1999 0:00
3/14/1999 0:00
3/14/1999 0:00
3/14/1999 0:00
3/14/1999 0:00
3/14/1999 0:00
3/14/1999 0:00
3/14/1999 0:00

From
6:00
7:00
9:00

10:00

11:00

15:00

18:00

18:30
0:00

15:00

15:30

18:00

18:30
0:00

14:00

15:00

17:00

18:00

18:30

22:30

23:00
0:00
6:00
6:30
9:30

10:30

11:30

13:00

15:00

16:30
0:00
1:00

2:00

3:30

6:30

9:00
12:30
18:00
0:00
1:30
2:00
6:00
6:30
7:00
9:30
11:00
14:00

10:00
11:00
15:00
18:00
18:30
0:00
15:00
15:30
18:00
18:30
0:00
14:00
15:00
17:00
18:00
18:30
22:30
23:00
0:00
6:00
6:30
9:30
10:30
11:30
13:00
15:00
16:30
0:00
1:00
2:00

3:30

6:30

9:00

12:30
18:00
0:00
1:30
2:00
6:00
6:30
7:00
9:30
11:00
14:00
15:00

Duration

0.5

0.5

0.5

1.5

1.5
7.5

1.5

2.5

3.5
5.5

1.5
0.5

0.5
0.5
2.5
1.5

Exhibit 7-7 Construction and Completion Reports
WD-02 Daily Drilling Reports

Start
Depth
(0]
528
528
528
528
528
528
528
528
1970
1970
1970
1970
1970
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810

2810

2810

2810

2810
2810
2810
2810
3091
3091
3091
3091
3091
3091
3091
3091

End
Depth
528
528
528
528
528
528
528
528
1970
1970
1970
1970
1970
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810
2810

2810

2810

2810

2810
2810
2810
3091
3091
3091
3091
3091
3091
3091
3091
3091

Activity
PJSM=Making up stds. of 5"" dp. & stand back.
Adjust top drive track dolly. Check all equip. Pre spud list=Pre job meeting.
Pick up BHA #1.
Fill hole=check for leaks=check diverter conns.
Drlg. w/ hwdp f/ 115 to 278'.
Stand back 2 stds. hwdp=pick up monel dc,s.
PJSM on making conn,s.
Drlg. f/ 278" to 528'".
Drlg. & surveys f/ 528' to 1535'.
Circ. hole clean.
Wiper Trip to 173'.=(hole in good condition).
PJSM=Topic=Shoveling snow off rig.
Drlg. & Surveys f/ 1535' to 1970'.
Drlg. & surveys /1970 to 2810".
Circ. hole clean w/ hi-vis sweep.
Wiper trip to 1414'=no hole problems.
CBU.
PJSM on Handling bha.
POH=lay down motor & mwd.
Clear floor & ser. rig.
Rig up sws & hold safety meeting on wl work.
Run Platform express & 4 arm caliper as per program w/ sws.
PJSM=Topic=drills.
Finish running 4 arm caliper. Rig down sws.
Make up bha.
Rih to 2810
Cbu.=reciprocate & rotate.
Poh to run 9 5/8"" csg.
Lay down bha & clear floor.
PJSM=r/u & run 65 jts. 9 5/8"" 36# J-55 buttress csg.
Finish running 65 jts. 9 5/8"" 36# J-55 csg.

R/D csg. fill up tool=blow down top drive=m/u landing jt.=land csg. @
2800'=install cementina head.

Break circ.=stage circ. rate f/ 2 bpm to 10 bpm=circ. while preping dowell f/
cement iob.

PJSM w/ all hands on cementing procedures=Test lines to 2500#=Cement

well as per program=full circ. thru out job=reciprocate pipe thru out job.
Bumped plug on calculated strokes=recovered 69 bbl. cement returns @
10.8#.

Wash out riser=work & wash out annular preventer=Il/d cement head-landing
jt. & csg. equipment.

N/d flowline=riser=diverter line=annular preventer=etc.

N/u bop,s=riser=flowline & shorten riser.

Pick up riser & test plug=test bope & choke manifold 250-4000#.
Finish testing bope=pull test plug & set wear bushing.

Install bails & elevators=load floor w/ bha#3.

Pick up & make up bha#3=Program & install sources in mwd.
PJSM=service rig.

RIH to 1095".

Slip & cut drlg. line=install new stop on end of drlg. line.

Rih picking up 5" dp to 2049'=shallow test mwd.
PJSM=Stripping drill w/ all hands.

Rig up & test csg. to 2500# 30 mins. ok=blow down lines.



Date
3/14/1999 0:00
3/14/1999 0:00
3/14/1999 0:00
3/14/1999 0:00
3/14/1999 0:00
3/14/1999 0:00
3/14/1999 0:00
3/15/1999 0:00
3/16/1999 0:00
3/16/1999 0:00
3/16/1999 0:00

3/16/1999 0:00
3/17/1999 0:00
3/17/1999 0:00
3/17/1999 0:00
3/18/1999 0:00
3/18/1999 0:00

3/18/1999 0:00

3/18/1999 0:00

3/18/1999 0:00

3/18/1999 0:00
3/18/1999 0:00
3/18/1999 0:00
3/19/1999 0:00

3/19/1999 0:00
3/19/1999 0:00
3/20/1999 0:00
3/20/1999 0:00
3/20/1999 0:00
3/20/1999 0:00
3/20/1999 0:00
3/20/1999 0:00
3/20/1999 0:00

3/20/1999 0:00
3/20/1999 0:00
3/20/1999 0:00
3/20/1999 0:00
3/20/1999 0:00
3/21/1999 0:00
3/21/1999 0:00
3/21/1999 0:00

From
15:00
15:30
16:00
16:30
18:00
20:00
21:00
0:00
0:00
2:30
3:30

8:30
0:00
21:30
22:30
0:00
1:00

5:00

6:00

7:30

10:00

12:00

12:30
0:00

21:00
22:00
0:00
0:30
1:30
12:00
13:00
13:30
17:00

18:30
20:30
22:00
22:30
23:30
0:00
0:30
6:00

To
15:30
16:00
16:30
18:00
20:00
21:00
0:00
0:00
2:30
3:30
8:30

0:00
21:30
22:30

0:00

1:00

5:00

6:00

7:30

10:00

12:00

12:30
0:00

21:00

22:00
0:00
0:30
1:30
12:00
13:00
13:30
17:00
18:30

20:30
22:00
22:30
23:30
0:00
0:30
6:00
7:30

Duration

0.5
0.5
0.5
1.5

24
2.5

15.5
21.5

1.5

1.5

2.5

0.5
11.5

21

0.5

10.5

0.5
3.5

1.5

1.5
0.5

0.5
0.5
5.5
1.5

Exhibit 7-7 Construction and Completion Reports
WD-02 Daily Drilling Reports

Start
Depth
3091

3091
3091
3091
3091
3091
3091
3091
5093
6523
6523

6523
6523
7756
7756
7756
8159

8159

8159

8159

8159
8159
8159
8159

8992
8992
8992
9275
9275
9275
9275
9275
9275

9275
9275
9275
9275
9275
9275
9477
9477

End
Depth
3091

3091
3091
3091
3091
3091
3091
5093
6523
6523
6523

6523
7756
7756
7756
8159
8159

8159

8159

8159

8159
8159
8159
8992

8992
8992
9275
9275
9275
9275
9275
9275
9275

9275
9275
9275
9275
9275
9477
9477
9477

Activity
Change breaker in SCR. No comment. Rig maintenance.
Single in hole to 2712'.
Circ. out contaminated mud.
Drill plugs=float collar=cement=shoe & 20' new hole f/ 2810 to 2830.
Circ.-condition mud f/ lot.
Perform lot=emw-14.4.=blow down lines.
Drlg. & surveys f/ 2830 to 3091.
Drlg. & surveys f/ 3091 to 5093'.
Drlg. & Surveys to 5281'.
CBU=clean hole..

Wiper trip to 9 5/8™" shoe=Tight f/ 4430 to 4110'. (pulled 50k over string
wt.)
Drlg. & surveys f/ 5281 to 6523'.

Drlg f/ 6523' to 7756'. ADT - 14.75 hrs

Pump sweep. Circ and cond mud for wipertrip.

POH. Tight at 6637 to 6429. Worked through OK. Pulled 50k over.
Work through tight hole at 6429'.

Pump and back ream from 6429' to 6141'. Cont' POH. Intermittent tight hole
from 6141' to 5329'. Needed to back ream through the HRZ shale which had
been open for +/- 30 hours. 2 trips required but hole slick after second trip.
No problems with HRZ thereafter. Wipe HRZ within 24 hours of drilling.

RIH to TD. No problems. Time associated with above problem. N/A

Circ, rotate and reciprocate. Pump sweep. Had fair amount of large (soft)
rounded shale. Small amount of splintered shale. Circ hole clean. Associated
with above. Some of the returns believed to be caused by mechanical action
of drill pipe against the side of the hole while working pipe during circulation.
Not necessary to reciprocate and rotate the pipe to the same degree in a low
angle hole. For the development wells increased mud weight (i.e. 9.8 ppg -
10 ppg) may assist.

POH to 5329'. No problems. No overpull. Tight at 5329. Circ and backream
to 5240'. POH to 5095'. No problems. Associated with above. As per above.

RIH while PU singles.

CBU. No gas or oil cut mud.

Drlg f/ 7756’ to 8159'. ADT - 9.5 hrs

Drig f/ 8159' to 8992'. Had some problems sliding. Drill pipe wt would slip
and stall motor. Adding soap and lubricants.

Circ sweep. Monitor well. blow down.

Wiper trip to 7569'. No problems.

Finish wiper trip. No problems.

CBU. No gas or oil cut mud. No fill.

Drlg f/ 8992' to 9275". PR slowed to 7' per hr.

Pump sweep. Some splintered shale in returns.
Monitor well. Static. Pump slug. Blow down top drive.
POH to 3134. Tight. 50 k over wt.

Back ream and circ f/ 3134' to 3096'. Cleaning up shales that had been open
for +5 days. Review required wiper trip frequency. These shales will be
wined durina the 8-1/2 in. RHA chanae in the develonment wells

POH. Monitor well at shoe. Static.

Set back 1 std DC's. Remove source. Download MWD.
POH. Drain and check motor. Change bits.

Program MWD tools. Load source. MU DC's.

RIH to 1192".

Shallow test MWD. Blow down top drive.

RIH to 9093'. Fill pipe each 25 stds. No problems.
Mad pass f/ 9093' to 9275' for log tie in.



Date
3/21/1999 0:00
3/22/1999 0:00
3/23/1999 0:00
3/23/1999 0:00

3/23/1999 0:00
3/24/1999 0:00
3/24/1999 0:00
3/24/1999 0:00
3/24/1999 0:00
3/24/1999 0:00
3/24/1999 0:00
3/25/1999 0:00
3/26/1999 0:00
3/26/1999 0:00
3/26/1999 0:00
3/26/1999 0:00
3/26/1999 0:00

3/26/1999 0:00
3/26/1999 0:00
3/26/1999 0:00
3/26/1999 0:00
3/26/1999 0:00
3/26/1999 0:00
3/26/1999 0:00

3/26/1999 0:00
3/26/1999 0:00
3/27/1999 0:00
3/27/1999 0:00

3/27/1999 0:00
3/27/1999 0:00

3/27/1999 0:00

3/27/1999 0:00
3/27/1999 0:00
3/27/1999 0:00
3/27/1999 0:00
3/27/1999 0:00

3/27/1999 0:00
3/28/1999 0:00

3/28/1999 0:00

3/28/1999 0:00
3/28/1999 0:00

From
7:30
0:00

17:30

18:30

23:00
0:00
2:30
4:00
6:00

10:00

12:30
0:00
0:00
4:00
5:30
6:00
7:30

9:00
12:00
12:30
14:00
15:00
15:30
20:30

21:00

22:30
0:00
1:00

8:30
12:00

12:30

13:30
15:00
15:30
16:30
17:00

22:30
0:00

2:00

4:00
5:00

To
0:00
0:00
18:30
23:00

0:00
2:30
4:00
6:00
10:00
12:30
0:00
0:00
4:00
5:30
6:00
7:30
9:00

12:00
12:30
14:00
15:00
15:30
20:30
21:00

22:30
0:00
1:00
8:30

12:00
12:30

13:30

15:00
15:30
16:30
17:00
22:30

0:00
2:00

4:00

5:00
10:00

Duration

16.5
24
1

4.5

1
2.5
1.5

2

2.5
11.5
24
4
1.5
0.5
1.5

1.5

0.5
1.5

0.5

0.5

1.5
1.5

7.5

3.5

0.5

1.5
0.5
0.5
5.5
1.5

Exhibit 7-7 Construction and Completion Reports
WD-02 Daily Drilling Reports

Start
Depth
9477

9477
9747
9747

9747
9747
9854
9854
9854
9854
9854
9854
10210
10255
10255
10255
10255

10255
10255
10255
10255
10255
10255
10255

10255
10255
10255
10255

10255
10255

10255

10255
10255
10255
10255
10255

10255
10255

10255

10255
10255

End
Depth
9477

9683
9747
9747

9747
9854
9854
9854
9854
9854
9854
10210
10255
10255
10255
10255
10255

10255
10255
10255
10255
10255
10255
10255

10255
10255
10255
10255

10255
10255

10255

10255
10255
10255
10255
10255

10255
10255

10255

10255
10255

Activity
Drlg f/ 9275 to 9477'. ADT - 13.5 hrs.
Drig f/ 9477 to 9589'. ADT - 20.9 hrs. Shale sections drlg at
Pull wear bushing. Packed with clay and sand.

Test BOPE to 300-4000 psi w/ annular to 2500 psi. Witness of test waived by
AOGCC rep Larrv Wade.
RD test equipment. Install wear bushing.

Change motors. MU MWD tools. Load source.

RIH to 2717".

Cut and slip drlg line. Service rig and top drive.
RIH to 9570 Fill pipe every 25 stds. No problems.
Ream f/ 9570' to 9747".

Drlg f/ 9747' to 9854'. ADT - 10.4 hrs. PR 7-35 fph.
Drlg f/ 9854" to 10,210'. ADT - 22.6 hrs.

Drilled f/ 10,210 to 10,255"' ADT = 3.7 hrs.
Circulate HiVis sweep

Monitor well, blow down top drive.

POH. Tight @ 9800'. Back ream to 9476'.

Circ bottoms up. Additional circulation required to help clear up tight hole in
the lvishak. Ledging plus some cavings cleaned out. No real indications of
overpressured shale. Wiper trip as required. Increase mud weight as required
to improve with buoyancy and help hole stability.

Continue wiper trip to 8919'. RIH to 10235".
Wash to 10,255".

Circ HiVis sweep.

POH to 9300'.

Monitor well. Pump slug.

POH to 3190'.

Work through tight spot @ 3190'. Tight spot in Colville Group shales. Likely a
function of being open too long. None - not a normal situation for Alpine
development drilling.

POH. Observed well @ shoe. OK.
LD monel BHA. Download MWD.
LD BHA.

RU Schlumberger. RIH w/ GR/RES/NEUT/DENS/Dipole Sonic to 7144'. Unable
to work tools through bridge. Log out to csg shoe. POH.

Run USIT f/ 2780' to surface. RD Schlumberger.

Monitor well. Service top drive. Unable to obtain TD logs past bridge at 7144
ft (Lower Kingak). Hole ledging. Wiper trip carried out. Tight hole / ledging
below the Alpine Sand. Hole obviously deteriorating with time. Minimize OH
time and case off.

MU HO BHA. Wiper trip to condition hole for a second logging attempt. As
above

RIH to 2740'. As above. As above.

Held kick drill. Adjust guide roller spring. As above As above

RIH to 3078'. Tight spot. As above As above

Ream f/ 3050' to 3132". As above As above

Blow down top drive. RIH to TD. Reamed tight spots at 7159'-7478'-10236".
As above As above

Circ hi vis sweep. As above As above

Spot lo fluid loss pill. Pump slug. Observe well. Blow down. As above As
above

POH. Pulled tight at 8974'. Backream to 8900'. Attempt to POH. Hole
swabbina. As above As above

RIH to TD. As above As above

Circ and condition mud. Pump 2 hi vis sweeps. Reciprocate pipe without
rotating. As above As above



Date
3/28/1999 0:00

3/28/1999 0:00
3/28/1999 0:00

3/29/1999 0:00

3/29/1999 0:00

3/29/1999 0:00

3/29/1999 0:00

3/29/1999 0:00

3/29/1999 0:00

3/29/1999 0:00

3/29/1999 0:00
3/29/1999 0:00
3/29/1999 0:00

3/29/1999 0:00

3/29/1999 0:00
3/30/1999 0:00
3/30/1999 0:00
3/30/1999 0:00
3/30/1999 0:00
3/30/1999 0:00
3/30/1999 0:00
3/30/1999 0:00
3/30/1999 0:00
3/30/1999 0:00
3/30/1999 0:00

3/31/1999 0:00

3/31/1999 0:00
3/31/1999 0:00
3/31/1999 0:00

3/31/1999 0:00

3/31/1999 0:00

3/31/1999 0:00

3/31/1999 0:00

From

10:00

11:30
19:00

0:00

1:00

1:30

3:00

4:30

8:30

12:30

13:30
14:30
17:00

17:30

22:30
0:00
0:30
1:00
6:00
7:00
7:30
9:30

10:00

15:30

16:00

0:00
0:30
1:30
3:30

5:30

11:00

14:00

16:00

To
11:30

19:00
0:00

1:00

1:30

3:00

4:30

8:30

12:30

13:30

14:30
17:00
17:30

22:30

0:00
0:30
1:00
6:00
7:00
7:30
9:30
10:00
15:30
16:00
0:00

0:30
1:30
3:30
5:30

11:00

14:00

16:00

18:00

Duration

1.5

7.5

0.5

1.5

1.5

2.5
0.5

1.5

0.5

0.5

0.5

0.5

5.5
0.5

0.5

5.5

Exhibit 7-7 Construction and Completion Reports
WD-02 Daily Drilling Reports

Start
Depth
10255

10255
10255

10255

10255

10255

10255

10255

10255

10255

10255
10255
10255

10255

10255
10255
10255
10255
10255
10255
10255
10255
10255
10255
10255

10255

10255
10255
10255

10255

10255

10255

10255

End
Depth
10255

10255
10255

10255

10255

10255

10255

10255

10255

10255

10255
10255
10255

10255

10255
10255
10255
10255
10255
10255
10255
10255
10255
10255
10255

10255

10255
10255
10255

10255

10255

10255

10255

Activity

Monitor well. Blow down. POH wet to 8811'. No problems. As above As above

Pump slug. POH. SLM (no correction). No problems. As above As above

RU Schlumberger. Run GR/RES/NEUT/Density/Dipehole sonic. Unable to work
tool below 8796. Log out. Second logging attempt. Hold up in Lower Kingak
(Arresting Zone). Ledging as before. Due to deteriorating hole conditions
would not normally recommend a second logging attempt. Carried out on WD-
2 due to sensitivities associated with a Class 1 disposal well.

POH w/ logging tools. RD Schlumberger. As above As above

Service rig and top drive.

RIH w/ HO assembly to 2720".

Cut and slip drlg line. Adjust brakes.

RIH to 8730". Hit bridge.

Wash and ream f/ 8730' to 9127'. Hole sloughing. Conditioning trip prior to
running casing. Continuing hole deterioration. Raise MW. Run casing.

RIH to 10210".

Wash and ream f/ 10210' to 10255".
Circ and condition mud. Pump sweeps.

Monitor well 15' off bottom. OK. Unable to work pipe up. Packed off. Work
pipe free. Estb'h circ. As above As above

Circ and condition mud. Increase mud wt to 10.4 ppg. Rotate and reciprocate
pipe. Pump sweeps As above As above

POH

POH wet to 7876'. No problems.

Blow down top drive. Monitor well. Static.

POH. No problems. Monitor well at the shoe.

LD BHA.

Drain stack. Pull wear bushing.

Clear floor. RU Franks fill up tool. RU to run csg.
Held prejob safety meeting.

RIH w/ 7" csg to 2750'.

CBU.

RIH w/ 7" csg to 9000'. Break circ every 10 jts. Circ f/ 15 min at 4715' and
6600'. Hole tight at 8900'.

CIRC WITH 7" CSG AT 8,800'.

CHANGE HANDLING TOOLS FOR 7 5/8"" CSG.
RIH WITH 7 5/8"" CSG. SHOE AT 10,230".

LAY DOWN FILL UP TOOL. MAKE UP LANDING JT AND CEMENTING HEAD.
BREAK CIRC.

CIRC AND COND MUD AND HOLE FOR CEMENT JOB. RECIPICATE PIPE.
ESTABLISH CIRC RATE 8 BPM - 1,050 PSI. FULL RETURNS.NO MUD LOSS.

PJSM - CEMENTING. TEST LINES TO 3,500 PSI. DOWELL CEMENTED 7" X 7
5/8"" CSG PUMPING 20 BBLS PREFLUSH, 50 BBLS ARCO SPACER @ 12.5
PPG, 1800 SX CL ""G"" ( 367 BBLS) AT 14.6 - 15.8 PPG.DISPLACED WITH
9.0 PPG BRINE AT 6 - 8 BPM. PLUG BUMPED 37 BBLS EARLY. DID NOT HAVE
FULL RETURNS PUMPING LAST 100 BBLS DISPLACEMENT. PLUG DOWN AND
JOB COMPLETE @ 1400 HRS. FLOATS HELD. MUD FALLING IN 9 5/8™
ANNULUS.

MONITOR WELL ON TRIP TANK. START N.D. STACK.LOST TOTAL 15 BBLS IN
2 HRS. FINAL LOSS RATE 1.5 BPH.

P.U. BOP'S. LANDED 7 " X 7 5/8™ CSG WITH 120K ON SLIPS. CUTOFF CSG.



Date
3/31/1999 0:00

3/31/1999 0:00

4/1/1999 0:00
4/1/1999 0:00

4/1/1999 0:00

4/1/1999 0:00

4/1/1999 0:00

4/1/1999 0:00

4/1/1999 0:00

4/1/1999 0:00

4/1/1999 0:00

4/1/1999 0:00

4/2/1999 0:00

4/2/1999 0:00

4/2/1999 0:00

4/2/1999 0:00

4/2/1999 0:00

4/2/1999 0:00

4/2/1999 0:00
4/2/1999 0:00

4/2/1999 0:00

4/3/1999 0:00

4/3/1999 0:00

4/3/1999 0:00

4/3/1999 0:00

4/4/1999 0:00
4/4/1999 0:00

From

18:00

21:30

0:00
1:00

4:30

11:00

11:30

12:30

15:30

16:30

17:00

17:30

0:00

3:30

4:00

5:30

6:30

9:00
15:30
16:00

18:30

0:00

1:30

12:00

15:00

0:00
2:00

To
21:30

0:00

1:00
4:30

11:00

11:30

12:30

15:30

16:30

17:00

17:30

0:00

3:30

4:00

5:30

6:30

9:00

15:30

16:00
18:30

0:00

1:30

12:00

15:00

0:00

2:00
5:30

Duration

3.5

2.5

1

3.5

6.5

0.5

0.5

0.5

6.5

3.5

0.5

1.5

2.5

6.5
0.5
2.5

5.5

1.5

10.5

3.5

Exhibit 7-7 Construction and Completion Reports
WD-02 Daily Drilling Reports

Start
Depth
10255

10255

10255
10255

10255

10255

10255

10255

10255

10255

10255

10255

10255

10255

10255

10255

10255

10255

10255
10255

10255

10255

10255

10255

10255

10255
10255

End
Depth
10255

10255

10255
10255

10255

10255

10255

10255

10255

10255

10255

10255

10255

10255

10255

10255

10255

10255

10255
10255

10255

10255

10255

10255

10255

10255
10255

Activity
L.D. LANDING JT. MOVE BOP'S. MAKE FINAL CUT AND BEVEL 7 5/8™" CSG.

INSTALL 7 5/8™" PACK-OFF. N. U. BOP'S. TEST PACK-OFF TO 3500 psi for 15
min.

Finished testing 7 5/8"" pack-off.

Pumped 150 bbls fresh water into 9 5/8"" x7 5/8"" annulus at 3 bpm - 750
psi. Freeze protected 7 5/8"" annulus to 2,000' with 45 bbls diesel.Set test
plug and changed bottom rams to 3.5™" R.U. to test BOP's.

Test BOP's to 250 psi / 4,000 psi - hydril to 2,500 psi. No leaks. Test witness
waived by Lou Gramaldi with AOGCC. Volume test koomey.PULLED TEST

PI UG AND SFT WFAR RUSHING

PAD EVACUATION DRILL - 10 MIN.

ADJUST RISER AND FLOW LINE.

MAKE UP BHA FOR CLEAN OUT RUN.P.U. 6 1/8"" BIT, 7 5/8"" CSG SCRAPER
AND RIH P. U. 3.5" DP TO 1,575".

PUMP SWEEP AROUND AND CIRC CLEAN.

POOH WITH BIT AND SCRAPER.

MAKE UP 7" CSG SCRAPER.

RIH PICKING UP 3.5"" D.P. TO 7350'.

FINISH RIH PICKING UP 3.5™ DP TO 10,116.

WASH FROM 10,116' TO 10,152' PBTD.

CIRC.

TEST 7 5/8™ X 7" CSG TO 3,500 PSI FOR 30 MIN. LOST 50 PSI IN30 MIN.

DISPLACE WELL WITH CLEAN 9.0PPG SEA WATER - PUMPE 30 BBLS
CAUSTIC WASH. 100 BBLS FRESH WATER. 315 BBLS 9.0 PPG BRINE.
POOH LAYING DOWN 3.5"" TUBING AND BHA.

SERVICE RIG AND CHANGE HANDLING TOOLS TO 5"".

LD 6 3/4"" DC'S AND 5" DP OUT OF DERRICK.

PJSM WITH SCHLUMBERGER. R.U. SCHLUMBERGER - TEST LUBRICATOR TO
500 PSI. RAN USIT LOG FROM 10125’ to 4660'. Good cement across zones
of interest. TOp of cement @ 6000'. USIT log witnessed by Chuck Scheve
with AOGCC.

FINISHED RUNNING USIT LOG. POOH WITH W.L. TOOLS. R.D.
SCHLUMBERGER. CLEAR FLOOR.

PJSM. RU TO RUN 4.5"" TUBING.RIH PICKING UP TAIL PIPE ASSEMBLY, 7"
BAKER SABL-3 PACKER, AND 214 JTS 12.6# L80 IBTM TUBING.

MAKE UP LANDING JT FOR HANGER. R.U. TO RUN 4.5™" STL-FL TUBING AND
DHH SYSTEM. PJSM. NOTE: BOB NOVICH STRAINED RIGHT ANKLE WALKING
DOWN STAIRS AT DOYON CAMP - FIRST AID.

RAN 29 JTS 4.5"" STL-FL TUBING - TORQUE TURN. STRAP ON DHH. MEGGER
EVERY 10 JTS.

FINISHED RUNNING TOTAL 39 JTS 4.5"" STLFJ TUBING & DHH WIRE.

SPACE OUT TBG FOR PENETRATOR/ TBG HEAD/ PIG TAIL MAKE UP. NOTE:

PENETRATOR / TBG HANGER WILL NOT LAND IN TBG HEAD WITHOUT
DAMAGE.



Date
4/4/1999 0:00

4/4/1999 0:00

4/4/1999 0:00

4/4/1999 0:00

4/4/1999 0:00

4/4/1999 0:00

4/5/1999 0:00

4/5/1999 0:00

4/5/1999 0:00

4/5/1999 0:00
4/5/1999 0:00

4/5/1999 0:00

4/5/1999 0:00

4/5/1999 0:00

4/6/1999 0:00

4/6/1999 0:00

4/6/1999 0:00

4/7/1999 0:00
4/7/1999 0:00

4/7/1999 0:00

From

5:30

10:30

11:00

12:30

16:00

0:00

2:30

6:00

12:00
12:30

15:00

17:00

21:00

7:30

3:00

6:00

6:30
2:19

11:44

To
7:30

10:30

11:00

12:30

16:00

0:00

2:30

6:00

12:00

12:30
15:00

17:00

21:00

0:00

10:30

6:00

12:30

8:49
11:44

13:29

Duration

0.5

1.5

3.5

2.5

3.5

0.5

2.5

6.5

2.33

9.42

1.75

Exhibit 7-7 Construction and Completion Reports
WD-02 Daily Drilling Reports

Start
Depth
10255

10255

10255

10255

10255

10255

10255

10255

10255

10255
10255

10255

10255

10255

10255

10255

10255

10255
10255

10255

End
Depth
10255

10255

10255

10255

10255

10255

10255

10255

10255

10255
10255

10255

10255

10255

10255

10255

10255

10255
10255

10255

Activity

PREPARE TO TEST TUBING - L.D. LANDING JT - TORQUE TBG HANGER.
DISCONNECT AND REMOVE PENETRATOR. Combination of BIW penetrator
and pig tail from heat trace cable too long to fit in the void between the
tubing hanger and the top of the 7 5/8 in. casing hanger pack off. Stack up
test had failed to identify this problem since pig tail was not available / used.
Also pig-tail was longer and had bigger OD than normal. Action : hang of
tubing and install a tubing head in top of the wellhead to allow penetrator /
pig tail to fit in under the hanger. Solution : insist that all equipment is
included in the stack up trial and have ARCO personnel there to witness.

RU OTIS SLICK LINE UNIT. SET PLUG IN ""DB"" PROFILE @ 1,326".
Additional test of the tubing required due to concerns about make up torque
readings while making up the 4-1/2 in. STL tubing. Correct action for this
situation. STL is not a commonly used connection and it was correct to verify
the integrity of the tubing.

PRESSURE TEST 4.5"" STLFJ TUBING TO 3,500 PSI FOR 30 MIN. As above As
above
OTIS RETRIEVE BLANKING PLUG @ 1,326'. As above As above

PREPARE TO SET STORM PACKER TO NIPPLE DOWN BOP'S FOR WELL HEAD
WORK. LD TBG HANGER AND MAKE UP XO'S. LOWER FL IN WELL TO 50
BELOW G.L. W/ AIR. W.O. STORM PACKER. SECURE PIG TAIL TO TBG.
DECIDED NOT TO RUN PIG TAIL INTO 7 5/8™ CSG - HIGH RISK FOR
DAMAGE. Continuation of problem with the BIW connector and pig tail for the
heat trace. As above

PU STACK. LAND 4.5"" TUBING ON SLIP TYPE ELEVATORS. STRIP 11" 5M
TBG SPOOL OVER TUBING.N.U. TUBING HEAD AND BOP'S. As above As
above

LD DRILL PIPE. MAKE UP TBG HANGER AND PENETRATOR. MEGGER LINE.
UNABLE TO CONNECT DHH LINE - TO SHORT AFTER MOVING TUBING. As
above As above

SPACE OUT TUBING TO FIT DHH LINE. TEST LINE/ PENETRATOR. LAND TBG
HANGER AND RILDS. As above As above

R.U. TO REV CIRC. DISPLACE WELL TO CLEAN TREATED 9.0 PPG BRINE (74
NTU'S). PUMPED 65 DIESEL FREEZE PROTECTION.

U-TUBE DIESEL. FREEZE PROTECTED TO 2,800".

PRESSURE WELL TO 1,000 PSI TO TEST TBG HEAD FLANGES - OK.
R.O.L.D.S. SPOT TBG HANGER 18"" ABOVE TBG HEAD. DROPPED BALL. SET
PACKER @ 7,864" WITH 3,500 PSI AND HELD 30 MIN FOR TBG TEST. WLEG
@ 7,975'. LOST 95 PSI IN 30 MIN.SHEARED OUT BALL @ 3850 PSI. PULLED
20K OVER ON PACKER. LANDED TBG WITH 55K ON HANGER - 20K ON
PACKER. RILDS.

TEST CSG / PACKER - PRESSURE TBG TO 875 PSI - CSG TO 3,500 PSI. HELD
30 MIN - FINAL CSG PRESSURE 3,490 PSI, FINAL TBG PRESSURE 875 PSI.
LD LANDING JT.

SET TWCV. ND BOP'S. NU ADAPTOR FLANGE AND 4 1/16' 5M TREE. TEST
TBG HANGER AND TBG HEAD TO 5,000 PSI. TEST TREE TO 5,000 PSI.TEST
HEAT TRACE WIRE. CLEAN OUT CELLAR AND INSTALL GAGES. R.R. @ 2100
HRS 4-5-99.

RD FLOOR. PREP FLOOR FOR JACKING. MOVE PIT AND MOTOR COMPLEXES.

Clean pad, scaffold wellhead, MIRU HES & safety meeting.

Drift Tbg w/ 3.80™" to XN @ 7901' WLM, Tag PBTD w/ 30" x 3 3/8"" Dummy
Gun @ 10101' WLM, RDMO HES.

MIRU SWS, safety meeting, run gyro survey from surf to PBTD, secure well.

RU, tst lub, RIH to perforate, Tag PBTD @ 10,153' ELM

Perf from 10017'-10047', 9900'-9020°', 9876'-9896', 9837'-9867' GRM per
USIT 04/06/99 log w/ 3 3/8"" HSC 34B chrgs 6 spf 60 deg phase.

Secure well



Date
4/8/1999 0:00
4/8/1999 0:00

4/8/1999 0:00
4/9/1999 0:00

4/9/1999 0:00

4/9/1999 0:00

4/10/1999 0:00

4/11/1999 0:00

4/11/1999 0:00

4/11/1999 0:00
4/11/1999 0:00

4/11/1999 0:00

4/11/1999 0:00

4/11/1999 0:00

4/11/1999 0:00
4/11/1999 0:00

4/11/1999 0:00
4/11/1999 0:00

4/12/1999 0:00

4/12/1999 0:00

From
6:30
3:04

11:29
6:30
3:10

6:00

5:00

2:00
5:30
7:00

8:45

9:00

11:30

12:30
14:00

15:00
17:30

9:00

2:00

To
9:34
11:29

13:29
9:40
5:55

8:29

18:00

7:00

5:30
7:00
8:45

9:00

11:30

12:30

14:00
15:00

17:30
18:45

11:00

5:00

Duration

3.08

8.42

2
3.17

2.75

2.58

12

3.5
1.5

1.75

0.25

2.5

1.5

2.5

1.25

Exhibit 7-7 Construction and Completion Reports
WD-02 Daily Drilling Reports

Start
Depth
10255

10255

10255
10255

10255

10255

10255

10255

10255

10255
10255

10255

10255

10255

10255
10255

10255
10255

10255

10255

End
Depth
10255

10255

10255
10255

10255

10255

10255

10255

10255

10255
10255

10255

10255

10255

10255
10255

10255
10255

10255

10255

Activity
RU, tst lubricator, RIH to perf.

Perf from 9803'-9818', 9702'-9712', 9612'-9627", 9532'-9552' GRM per
USIT log 04/06/99 w/ 3 3/8"" HSC 34B chrgs 6 spf 60 deg phase.

Secure well.
RU, tst lubricator, RIH to perf.

Perf from 9514'-9532', 9459'-9472' GRM per USIT log 04/06/99 w/ 3 3/8""
HSC 34B chras 6 sof 60 dea phase.
Secure well.

Waiting on frac fleet to perform breakdown injectivity test and pump in for
RA tracer survey. Load frac tanks and roll with hot oil trucks.

MIRU Schlumberger. Test tools & lubricator.

GIH with PLTS/RA ejector/GR/CCL. Run base logs. RU Dowell.

Load hole with 8.5 ppg slickwater. Mini-step test to break down.

Step Rate Test - Initial rate 1/4 bpm @ 846 psi WHP. Final rate 3 BPM @
2250 psi WHP. ISIP 2048 psi, FG 0.667.

Flush slickwater with SW and F-75 surfactant. Final rates 15 BPM at 3150
psi.

Run RA tracer logs across perfs. No channels up or down. No leaks from the
packer down. All fluid exiting perforations.

Spinner survey perfs at 3/4 BPM and 3 BPM.

Dump tracer. POOH with Schlumberger. Pump 2 BPM to wash tools.

Test 1A to 3500 psi. 30 min pressure 3327 psi. Passed test.

Empty tanks and lines of fluid down well. Pump 10 BPM at 3000 psi.

RD Dowell and hot oil. Secure well.

RU HES. Perform MITIA to 3500 psia. Lost 50 psi in 30 minutes. RU and test
lubricator.

Drift tbg to SSSV. POOH. Run Camco Al Inj valve with 15/32"" orifice plate.
Set in SSSV. PT. POOH. RD. Well secured for tie-in.



Date

4/30/2011 0:00
5/1/2011 0:00
5/1/2011 0:00

5/1/2011 0:00

5/2/2011 0:00
5/2/2011 0:00
5/2/2011 0:00

5/2/2011 0:00

5/2/2011 0:00

5/2/2011 0:00
5/2/2011 0:00
5/2/2011 0:00

5/2/2011 0:00

5/2/2011 0:00
5/2/2011 0:00

5/2/2011 0:00

5/2/2011 0:00

5/2/2011 0:00
5/2/2011 0:00

5/2/2011 0:00

5/3/2011 0:00
5/3/2011 0:00

5/3/2011 0:00
5/3/2011 0:00
5/3/2011 0:00
5/3/2011 0:00
5/3/2011 0:00

5/3/2011 0:00

5/3/2011 0:00

5/3/2011 0:00

5/4/2011 0:00
5/4/2011 0:00

5/4/2011 0:00

From

12:00
0:00
12:00

22:00

0:00
0:45
1:45

3:00

5:00

5:45

6:00
6:15

7:00

8:15
8:30

16:30

17:00

22:00
22:45

23:15

0:00

1:00

12:00
14:30
15:00
15:30
16:00

19:15

20:15

21:45

0:00
1:30

9:15

To

0:00
12:00
22:00

0:00

0:45
1:45
3:00

5:00

5:45

6:00

6:15
7:00

8:15

8:30
16:30

17:00

22:00

22:45
23:15

0:00

1:00

12:00

14:30
15:00
15:30
16:00
19:15

20:15

21:45

0:00

1:30
9:15

9:45

Duration

12
12
10

0.75

1.25

0.75

0.25
0.25
0.75

1.25

0.25

0.5

0.75
0.5

0.75

11

2.5
0.5
0.5
0.5
3.25

1.5

2.25

1.5
7.75

0.5

Exhibit 7-7 Construction and Completion Reports

Start End
Depth ' Depth
0 0
0 (0]
(0] 0
0 0
0 0]
0 0
0 (0]

0]
0 0
0 0
0 0]
0 0
0 0
7840 7840
7840 2880
2880 1850
1850 1850
1850 1850
1850 1850
1850 (0]
0 0
0] 0
0 313
7840 7840
7835 7835
7844 7844

WD-02 Rig Workover

Activity
Move Rig t/ CD1 (WD-02)
Continue to Move Rig, Pipe Shed, Pits and Motors to CD1 (WD-02)
Continue to Move Rig, Pipe Shed, Pits and Motors to CD1 (WD-02) - Spot Pits,
Motors, Sub Base and Pipe Shed - Connect All Service Lines - Take On Water and
Connect High-Line Power - Accept Rig @ 2200

R/U Hard Line f/ 1A to Tiger Tank - R/U Hard Lines t/ Displace Well t/ 9.8 PPG
Bine Troubleshoot High Line / Rig Power Problem; No SCR's

Continue to R/U Hardlines to Displace Well - R/U Squeeze Manifold
PJSM, Then Pull BPV w/ FMC Lubricator ~ 50 Psi on Tubing, O Psi on IA

Take On Remaining Brine Needed to Complete Displacement - R/U Hard Lines t/
Tree Cap - SIMOPS: Load Pipe Shed w/ 4" DP

Displace Well Bore Fluids (Diesel/Brine) t/ 9.8 PPG Brine - Pumped 365 Bbls @ 4
BPM w/ 285 Bbls Returned to the Tiger Tank (80 Bbl Loss)

Monitor Well - Initially Flowing w/ Noticeable Decreasing Rate After Shut Down -
Well Static in 15 Minutes - Monitor Well for Additional 30 Minutes; Remained

Static
Blow Down Hard Line to Tiger Tank - R/U to Pump Down Back Side

Install BPV

Test BPV in Direction of Flow t/ 1,000 Psi f/ 10 Minutes by Pumping Down IA @
5.6 BPM - Bull Headed 60 Bbls Into Formation

OWFF (Flowing) - Well Static After 30 Minutes - Beld Back 24 Bbls - Monitored
Well for Additional 30 Minutes After Static

Blow Down & R/D Hard Lines

PJSM - Nipple Down Tree - Install Blanking Plug - Dress Tubing Hanger Threads -
Remove Alpine Quick Connect Adapter on Bottom of BOPE Stack - M/U 4' Spacer
Spool - N/U BOPE - Cut Riser to Length - N/U Riser and Lines

Fill Stack and Lines w/ Water - Prep for BOPE Test

Test BOPE w/ 4 %" Test Joint; Test Upper and Lower Rams, Blind Rams, Choke
Manifold Valves 1-16, 4" DEMCO, TIW, Dart, Auto/Manual IBOP, HCR/Manual
Choke & Kill Valves/Lines t/ 250/3500 Psi - Test Annular w/ 4 32" Test Joint t/
250/2500 Psi - Perform Accumulator Draw Down Test

R/D Test Equipment - Pull Blanking Plug and BPV

M/U Fishing BHA as Follows: BOT Bull nose, Pack Off, Spear, XO, 5' DP Pup, 1 Jt
4" DP

Spear Tubing Hanger and Pull to the Rig Floor - Pulled Free @ 150K (Indicated)

PJSM. LD spear. RU tubing equipment.. LD tubing hanger.

POH laying down 4.5" 12.6# L-80 STL tubing from 7840’ to 2880'. Removed 603
bands and 200 flat guards from tubing.

Continue POH with tubing from 2880" to 1850".

LD Camco spooling unit from floor along with tubing hanger and DB nipple.
Service rig.

Repair foot throttle control.

Continue POH with tubing from 1850'. LD cut jt. Recovered cut jt at 19.1', 247
jts tubing, DB nipple assembly, space out pups and tubing hanger.

MU pup jt on to top of landing jt. RD tubing tongs and other running tools. Break
and LD spear assembly.

RU and test lower and upper pipe rams to 250/3500 psi with 4" test jt. Test
annular to 250/2500 psi. RD test equipment and install wear ring.

PU components for BHA #2: Dressoff shoe. XO Bushing Overshot + ext'n. Top
sub Bumper jar Oil jar 7 x 4 3/4" DC's Jar intensifier Pump out sub XO 2 x
HWDP.

PJSM. Slip & cut 120’ drilling line. Service top drive. Set block height.

MU 3 jts 4" DP and stand back in derrick. RIH with BHA #2 from 313" to 7789'
while singling in 4" DP from pipeshed to release and retrieve K anchor.

Wash down to TOF at 7844' DP measurement - 2 bpm @ 130 psi.



Date

5/4/2011 0:00
5/4/2011 0:00
5/4/2011 0:00
5/4/2011 0:00

5/4/2011 0:00

5/4/2011 0:00
5/4/2011 0:00
5/5/2011 0:00
5/5/2011 0:00

5/5/2011 0:00
5/5/2011 0:00

5/5/2011 0:00
5/5/2011 0:00

5/5/2011 0:00

5/5/2011 0:00

5/6/2011 0:00
5/6/2011 0:00
5/6/2011 0:00

5/6/2011 0:00

5/6/2011 0:00
5/6/2011 0:00

5/6/2011 0:00

5/6/2011 0:00
5/6/2011 0:00
5/6/2011 0:00
5/6/2011 0:00
5/6/2011 0:00

5/6/2011 0:00

5/6/2011 0:00

5/7/2011 0:00
5/7/2011 0:00
5/7/2011 0:00
5/7/2011 0:00

From

9:45
11:00
12:00
13:15

18:45

20:30

22:30
0:00
0:30

9:45
13:45

15:00
18:45

19:45

23:15

0:00
1:00
4:30

5:00

7:15
9:00

9:30

10:00
14:45
15:15
16:15
20:45

22:30

23:15

0:00
0:45
1:15
1:30

To

11:00
12:00
13:15
18:45

20:30

22:30
0:00
0:30
9:45

13:45
15:00

18:45
19:45

23:15

0:00

1:00
4:30
5:00

7:15

9:00
9:30

10:00

14:45
15:15
16:15
20:45
22:30

23:15

0:00

0:45
1:15
1:30
6:45

Duration

1.25
1
1.25
5.5

1.75

1.5
0.5
9.25

1.25

3.75

3.5

0.75

3.5
0.5

2.25

1.75

0.5

0.5

4.75
0.5

4.5
1.75

0.75

0.75

0.75
0.5
0.25
5.25

Exhibit 7-7 Construction and Completion Reports

Start End
Depth ' Depth

7844 7865
7865 7865
7865 7865
7865 7865
7865 7865
7865 7865
7865 7865
7862 7862
7862 7862
7862 7862
7862 7862
7862 7862
7862 7862
7862 7862
7862 7862
7862 7862
7862 7862
7862 7863
7863 7863
7863 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878

WD-02 Rig Workover

Activity

Engage tubing stub with overshot and rotate right to release K anchor.

Flow check well. Blow down top drive. POH with fish to 7760".

Mix & pump dry job. Monitor well - static. Blow down top drive.

POH with fish from 7844'. Recover 12' of 4.5" tubing below cut, 4.5" pup jt and
top connection on K anchor. Acme thread on top of K anchor twisted off leaving
anchor still engaged in packer. Make service breaks on overshot. LD tools and
fish.

Clear floor. PU tools for next run (#3) - milling packer: 6" Packer mill. 3 x Boot
baskets. XO Sub. Bumper sub. Oil jar. 7 x 4 3/4" DC's. Pump out sub. XO Sub. 2
X 4" HWDP.

RIH. PU 78 singles from pipe shed to 2786".

RIH with stands to 6507".

RIH from 6507' and tag up on top of packer at 7862'.

Start milling packer at 7862' - 6 bpm @ 900 psi. 60 rpm with ~8 klbs WOB.
Made 6-8" progress in first hour. No further progress. Try varying WOB, RPM,
flowrate combinations. Dry drill w/o pump. PU and tag up hard on packer several
times. Continue milling as above, seeing only minor torque fluctuations.

Pump dry job. Monitor well until static. Blow down top drive. POH to 312'.

Stand back DC's. Empty boot baskets. Recovered small metal ring stuck on mill -
part of anchor. Boot baskets had ~2 cups of small metal debris. LD BHA
components.

MU short catch spear assembly - BHA #4. RIH to 7862'.

Engage TOF with spear at 7862'. PU to 275 klbs. (=55 klbs over string wt).
Anchor may still be engaged in packer. Jar up multiple times at 275 klbs
attempting to jar anchor out of packer body - no success. Consider that anchor
may have been milled up and spear grapple is now engaged in packer body.
Release spear from top of packer.

Monitor well - slight drop in fluid level. Blow down top drive. POH with spear
assembly to 297".

Stand back DC's. LD BHA components. Grapple from spear was left in hole

apparently when releasina spear from packer.
MU milling BHA #5.

RIH with BHA #5 from 310’ to 7862".

Tagged up on packer ~1" high. Set down 15 klbs and weight dropped off. Appear
to have pushed grapple down inside packer. Tag up with mill and commence
milling on packer. Milled approx 1' of packer body in 30 minutes - packer started
moving down hole. Push packer down to 7941' MD.

CBU & pump sweep at 6 bpm @ 840 psi. Blow down top drive. Flow check well -

static after 28 min.
RIH looking for packer. Set down 20 klbs at 9878".

Circ 3 bpm @ 230 psi and 30 rpm to clean off top of packer prior to fishing. Flow
check well.
Pump dry job. Flow check. Static after 7 min - 7 bbl gain. Monitor for 10 min

after static - OK.
Blow down top drive. Flow check well. POH to 312'.

Rack back HWDP & DC's. LD milling BHA components.

Clear floor. MU spear BHA #6 to fish packer assembly.

RIH with BHA #6 to 9857".

Attempt to break circ above fish. No success - string appears to be plugged. RU
& reverse circ up to 2.5 bpm @ 270 psi - OK. Reverse circ 60 bbls w/o problem.

RU to circ normally. Circ down to top of packer 2.5 bpm @ 300 psi. Spear in to
TOF at 9878' and set down 30 klbs. PU & repeat 3 additional times.

Pull & rack back 1 stand. Fluid columns out of balance and flowing over top of
DP. Pump dry job and monitor well.

Flow check well - static. POH from 9762' to 9667"
Service rig & top drive.

Work on draw works foot throttle control.

POH from 9667' to 315'.



Date
5/7/2011 0:00

5/7/2011 0:00

5/7/2011 0:00
5/7/2011 0:00
5/7/2011 0:00

5/7/2011 0:00
5/8/2011 0:00
5/8/2011 0:00
5/8/2011 0:00

5/8/2011 0:00

5/8/2011 0:00
5/8/2011 0:00

5/8/2011 0:00
5/8/2011 0:00
5/8/2011 0:00

5/8/2011 0:00

5/9/2011 0:00

5/9/2011 0:00
5/9/2011 0:00
5/9/2011 0:00
5/9/2011 0:00
5/9/2011 0:00

5/9/2011 0:00

5/9/2011 0:00

5/9/2011 0:00

5/9/2011 0:00

5/9/2011 0:00

5/10/2011 0:00

5/10/2011 0:00

5/10/2011 0:00
5/10/2011 0:00

From

6:45

8:30

12:00
14:00
20:30

22:00
0:00
0:15
4:30

6:00

7:30
12:30

14:00
14:45
20:30

22:00

0:00

5:45
6:15
8:30
9:00
10:15

11:15

17:00

17:30

18:00

18:15

0:00

1:00

1:45
2:45

To
8:30

12:00

14:00
20:30
22:00

0:00
0:15
4:30
6:00

7:30

12:30
14:00

14:45
20:30
22:00

0:00

5:45

6:15

8:30

9:00
10:15
11:15

17:00

17:30

18:00

18:15

0:00

1:00

1:45

2:45
3:00

Duration

1.75

3.5

6.5
1.5

0.25
4.25
1.5

1.5

1.5

0.75
5.75
1.5

5.75

0.5
2.25

0.5
1.25

5.75

0.5

0.5

0.25

5.75

0.75

0.25

Exhibit 7-7 Construction and Completion Reports

Start End
Depth ' Depth

9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9878
9878 9876
9876 9876
9876 9876
9876 9876
2691 312
312 248
248
0

WD-02 Rig Workover

Activity

Flow check - OK. Clean magnets. LD magnets & jars. Rack back HWDP & DC's.
LD fishing tools - did not recover fish. Nose of spear had marks & gouges
indicating it had hit junk/debris on top of packer. Grapple was still in the catch
position and had not entered top of fish.

Wait on additional fishing tools from Deadhorse. Perform rig maintenance while
waiting.

MU BHA #7 with Reverse Circ Junk Basket.

RIH with BHA #7 to 9875".

Tag top of fish at 9875'. Circ at 8.5 bpm @ 2500 psi. Free torque above fish
8500 ft Ibs. Work and rotate RCJB at 60 rpm up and down on top of packer to
remove debris. Seeing torque spikes when rotating up to 14000 ft Ibs as if
rotating on junk. Flow check well until static - OK.

Replace rheostat in draw works throttle. PIJSM. Slip & cut drilling line.
Pump dry job. Blow down top drive. Monitor well
POH with rev circ junk basket.

Flow check - OK. Clean & LD magnet & jars. Rack back HWDP & DC's. Clean out
RCJB. Recovered 2 ea thin metal strips approx 6" long and 2 small pcs packer.
Boot baskets had misc milling metal debris.

Clear floor. MU BHA #8 with 3 5/8" junk mill and 3.85" stabilizer on 3" OD
extension 10’ long.

RIH with BHA #8 to top of fish at 9876'.

Get PUW = 250. SOW = 200. ROT = 225. Start milling at 40-70 rpm with 8-11 k
ftibs torque and 2-10 klbs WOB. Mill from 9876 down to 9891' until clean.

Pump dry job. Monitor well. Got back 9 bbls & stabilized in ~20 min.

POH with milling assembly. LD BHA components and clear floor.

Pull wear bushing. Set junk catcher wear bushing. Flush BOP stack w/ hi vis pill.
Pull junk catcher wear bushing.

Set BOP test plug & RU test equipment. Test annular preventer to 250/3500 psi
for 5 min each test

Continue BOP test. Test upper & lower VBR's with 4" test jt. Test choke manifold
valves, manual & hyd K & C line valves. Test manual and auto IBOP and floor
valves. Auto IBOP failed test. Test blind rams and perform accumulator draw
down test. Test upper and lower VBR's with 3.5" test jt. All tests to 250/3500 psi
for 5 min each test. Witness of test waived by AOGCC Rep Lou Grimaldi.

RD test equipment and blow down lines. Pull test plug and set wear ring.
PJSM. Remove & replace auto IBOP on top drive.

Test IBOP to 250/3500 psi for 5 min - passed.

Re-install hoses, clamps, bell guide and actuator covers. Clear & clean floor.

PJSM. Change elevators. MU fishing BHA #9 with spear to retrieve
packer/tailpipe assembly.
RIH with BHA #9 to 9876".

PUW = 250 klbs SOW = 200 klbs. Engage fish with spear and set down 25 klbs.
Break circ at 3 bpm @ 650 psi and work fish free at 300 klbs.

Pump out from 9876 to 9786'. PU 2 singles and work tight pipe up to 350 klbs.
Work free - possible junk alongside fish when pulling up. Pump dry job.

PJSM. Flow check well. Static in 11 minutes. Got back 6.5 bbls brine. Blow down
top drive.

POH with fish. Hung up twice more and had to jar free up to 325 klbs - then OK.
Continue POOH f/ 2691' to 312'

Flow ckeck - Stand back HWDP - Change out elevators & stand back drill collars

Lay down BHA # 9 (spear assembly) lay down fish ( packer & tail pipe)
PJSM on making up BHA # 10



Date
5/10/2011 0:00

5/10/2011 0:00

5/10/2011 0:00

5/10/2011 0:00
5/10/2011 0:00
5/10/2011 0:00

5/10/2011 0:00

5/10/2011 0:00

5/11/2011 0:00
5/11/2011 0:00

5/11/2011 0:00

5/11/2011 0:00

5/11/2011 0:00
5/11/2011 0:00

5/12/2011 0:00

5/12/2011 0:00

5/12/2011 0:00
5/12/2011 0:00

5/12/2011 0:00
5/12/2011 0:00

5/12/2011 0:00

5/12/2011 0:00

5/12/2011 0:00
5/12/2011 0:00

5/12/2011 0:00

5/12/2011 0:00

From

3:00

3:30

7:00

9:15

9:45

14:30

16:30

22:00

0:00

5:30

7:15

13:15

15:00

16:00

0:00

4:45

5:15

5:45

7:30
7:45

8:00

8:30

8:45
9:00

9:45

11:00

To
3:30

7:00

9:15

9:45
14:30
16:30

22:00

0:00

5:30

7:15

13:15

15:00

16:00

0:00

4:45

5:15

5:45

7:30

7:45
8:00

8:30

8:45

9:00
9:45

11:00

13:00

Duration

0.5

3.5

2.25

0.5
4.75
2

5.5

5.5

1.75

1.75

4.75

0.5

0.5

1.75

0.25
0.25

0.5

0.25

0.25
0.75

1.25

2

Exhibit 7-7 Construction and Completion Reports

Start End
Depth ' Depth
0 327
327 9388
9388 9388
9388 9388
9388 327
327 0
0 0]
0 750
750 9375
9375 9375
9375 372
372 372
372 0
0 5000
5000 9341
9341 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376

WD-02 Rig Workover

Activity
MU BHA # 10 -( mill - casing scraper - 3 boot baskets - jars - bumper sub - DC's -
string magnet - pump out sub - HWDP

RIH w/ BHA # 10 f/ 327" to 9388"

Pumped hi-vis sweep @ 8 bbls/min @ 1380 psi - Flow ck well static in 48 mins -
gained 19 bbls

Pumped dry job - blow down TD - Flow ck. well static in 11 mins.
POOH w/ BHA # 10 f/ 9388' to 327"

LD BHA components and clear floor.

PJSM. RU Halliburton E line to run PDS 40 arm caliper. RIH to 9430' and log out
to surface. Noted a potentially severe corrosion pit at 7836' - just above original
packer setting depth of 7865'. RD E-line.

MU Baker test packer on 4 3/4" DC's and 4" DP. RIH with packer to pressure test
7" & 7 5/8" casing.

Continue RIH with Baker Retrieve-a-Matic test packer to 9375'.

Set packer at 9375' and close upper pipe rams. RU to test casing. Replace
pressure gauge that was reading incorrectly. Test 7" and 7 5/8" casing to 3650
psi for 30 min. Pressure dropped 50 psi in first 9 minutes then stabilized at 3600
psi for remaining 21 minutes. Pressure test was witnessed by EPA Rep Talib
Syed.

Unseat packer and flow check well - OK. Rack back 1 stand. Pump dry job. Blow
down top drive. Monitor well. POH to 372'.

Monitor well - static. Slip & cut drilling line.

LD BHA components & test packer.

PJSM. RU tubing running equipment. Run 3.5" 9.3# L-80 EUE-M tubing
completion: WLEG XN Nipple Baker FHL Packer with PBR/Seal Ass'y Camco KBMG
GLM w/shear valve Camco DS Nipple 160 jts in at MN.

Continue running 3.5" tubing f/ 4578' to 9341" - PU wt. 150 SO wt 140 Run total
of 301 jts 9.3# L-80 EUE-M tubing.

MU 8' pup, XO, 1 jt 4" DP to space out tubing string to place top of packer at
9320.97" & tbg tail @ 9376.44"

Held PISM w/crew on displacing well to inhibited brine

Displaced well to 9.7 ppg inhibited brine (237 bbls) followed by 75 bbls - 9.7 ppg
brine @ 3 bbls/min @ 260 psi

Monitor well - static

Break out head pin & drop rod/ball assembly for packer setting (EPA Rep.
witnessed) MU head pin - Pressure up on tbg to 2000 pis (held for 5 mins.) -
slacked off 25 k (packer set) - pressure up to 2500 psi

Bleed off tbg pressure - Pressure test tbg x 7" casing annulus to 1000 psi for 10
mins. OK

Bleed off pressure from annulus - Pressure up on tbg to 1000 psi - Pulled up to
175 k to shear off PBR - Set back down and obtain space out measurements -
RD lines & head pin - Blow down lines

LD 4" jt of DP - XO - 8' tbg pup jt & 1 jt 3 1/2" thg

Chnage elevators - MU tbg wear bushing pulling tool - MU landing jt B - Pull wear
bushing - LD pulling tool & landing jt. B

PU 1 jt 3 1/2" tbg - MU 2' space out pup - PU tbg hanger & landing jt. - RIH &
land tbg hanger in wellhead w/ tbg tail @ 9376.44"' - XN nipple @ 9364.08" -
Packer @ 9320.97" - GLM @ 9249.21' - DB nipple @ 2095.44"

Torque up landing jt into tbg hanger - LD mouse hole - RU lines to tbg & annulus



Date
5/12/2011 0:00

5/12/2011 0:00

5/12/2011 0:00
5/12/2011 0:00

5/12/2011 0:00
5/13/2011 0:00

5/13/2011 0:00

5/13/2011 0:00
5/13/2011 0:00

5/13/2011 0:00
5/13/2011 0:00

5/13/2011 0:00

5/13/2011 0:00

5/13/2011 0:00
5/13/2011 0:00

From

13:00

14:45

15:45
16:30

20:30
0:00

0:45

1:15
2:00

4:00
5:45
6:15

8:15

9:30
19:30

To
14:45

15:45

16:30
20:30

0:00
0:45

1:15

2:00
4:00

5:45
6:15
8:15

9:30

19:30
0:00

Duration

1.75

0.75

3.5
0.75

0.5
0.75

1.75
0.5

1.25

10
4.5

Exhibit 7-7 Construction and Completion Reports

Start End
Depth ' Depth

9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376
9376 9376

WD-02 Rig Workover

Activity

Pressure test lines to 3700 psi - Test annulus to 1000 psi to confirm seals into
PBR - Test tbg to 3500 psi for 30 mins. - bleed down thg to 2200 psi - pressure
up on annulus to 3500 psi & test IA for 30 mins. (pressure test witnessed by EPA
Rep. Talib Syed) - bleed down annulus to O psi - Bleed down tbg to O psi -
pressure back up on annulus to 2750 psi to shear out DCK valve in GLM

LD landing jt. Set TWC. MU landing jt. Test TWC from below thru shear valve to
2600 psi for 10 min - OK.

LD landing jt & hard line. Clear rig floor.

PJSM. ND BOPE. Remove spacer spool from stack and install Alpine head Stand
back BOP on stump.

PJSM. NU tubing head adaptor and tree.

Pressure test tubing head adaptor and tree to 5000 psi. Good test - no visible
leaks noted.

Pull TWC.

PJSM. RU hard line to Xmas tree and IA. Hook up floor manifold.

PJSM. Hook up Little Red. Flood lines and test to 2500 psi. Pump 65 bbls diesel
to IA - 2.5 bpm @ 1600 psi final pressure. Line up manifold & U-tube diesel into
tha.

Vac out lines & manifold - RD lines & manifold.

Set BPV & Secure well.

Clear rig floor of misc. equipment - PJSM - Install mouse hole - LD Dirill collars -
HWDP & 4" DP f/ derrick Via mouse hole.
Move pipe shed away from sub-base - Service rig.

PJSM. Cont. to LD 4" DP / derrick via mouse hole.
Suck out cellar and clean sumps and rig floor. Pump out waste tote in cellar area.
Release rig at 24:00 hrs on 5/13/2011.



Exhibit 7-7 Construction and Completion Report
WD-02 Operational Events of Significance

Year Significant Operational Events

2018 Perform MITIA

Log Caliper Survey

Perform Water Flow Log

Log Spinner Survey

Tag Fill

2017 Perform MITIA

Tag Fill

2016 Perform MITIA

Log Caliper Survey

Perform Water Flow Log

Log Spinner Survey

Tag Fill

2015 Perform MITIA

Tag Fill

2014 Perform MITIA
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